








By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 
— plus two other important extras: 


(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required. 


(2) Three men formerly required to service old-type 
traps can now be used for productive work. 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 
often below zero. 


Plant after plant is standardizing on Yarway Impulse 

Steam Traps because Yarways are designed to deliver 

the most premium B.T.U.'s at top temperatures into your 

process or product. They get equipment hotter, sooner 
.and keep it hot. 


Other reasons—small size, easy installation, good for all 
pressures, only one moving part, low maintenance, 
low price. 


Buy your Yarway Impulse Steam Traps from the nearest 
of 216 distributors. For name, write us. 





FP 4: 


ACTUAL SIZE \" YARWAY STEAM TRAP 
FREE OFFER. Don’t take our word for it. Test Yarway’s 


YARNALL-WARING COMPANY 
w advantages in your own plant, without cost or obligation. Drop 
128 Mermaid Ave., Philadelphia 18, Pa us a card or letter—a trial trap will be delivered promptly 


VARWAY the steam trap 


designed with more production in mind 
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Job Pride Makes Continental ‘Safest Oil Company In World’. . . 
Al Reese 


Bench Scale Cracking Unit Reproduces Plant Conditions 
The small scale unit is compact and can be operated over a wide 
range of catalytic cracking conditions, 


c, W. Rackley and C. W. Shelley 
Progress Made In Design Of Catalyst Activity Testing Units 


Complete standardization sought on equipment design, operating 
conditions and expression of results. 
F. Emerson Ivey and P. L. Veltman 


Evaluation of Radiant Heat Absorption Rates in 
Tubular Heaters, Part I 
Radiant heat absorption relationships may 
through use of special graphical techniques 
L. A. Mekler and R. 8. Fairall 


Desulfurization Process Developed By Anglo Iranian 
‘Autofining,” perfected in pilot plant, now in commercial operation 
at Liandarcy 


Take A Look At Lime-Base Greases 
Through An Electron Microscope 
Specimens reveal a rope-like structure 


W. A. Cunningham and M. A. Vela 


Thermal Insulation For Industrial Requirements—Part IV 
Of the three general temperature ranges, elevated, atmospheric, and 
sub-zero, the most neglected in insulation design is the atmospheric 
range 


Ray Thomas 
How To Do It 
Have You Solved These Absorption Plant Problems? 


A few of the operating problems encountered in the intermediate 
pressure range of absorber operations are discussed 


R. L. Lane and B. J. Thompson 


Shell Completes Postwar Expansion 
Program In United Kingdom 
Vv. 8. Swaminathan 


How To Prepare Preliminary Cost Evaluation Reports 
A standard method for quick evaluation reports is presented for 
preliminary cost estimates of a research program 
‘eter W. Sherwood 


be conveniently solved 


The Solution of Multicomponent Phase Equilibria Problems. . . 


New techniques developed for simplifying calculation of bubble 


points, dew points and flash vaporization 
Charies L. Wilson 


Lube Oil Acid Treatment Developed For Italian Refineries 
Acid treatment of lube oils in a two-stage, centrifugal process has 
found wide acceptance among Italian refineries. 
PF. Sager and F. Palmqvist 


How The Platformer Is Applied To Eastern States Operation 
Variable Head Suspended Level Viscometer 


New type viscometer has exceptionally wide viscosity range 
~ @ 


Free Sulfur Determination Reduced To Fifteen 
Minutes By New Method 
More accurate and reproducible results are also 


method 
0. R. Mitchell 
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This triple effect 
evaporator gives 
three-fold savings 


General Electric Company is record 
ing unusual economies in the amount 
of generating steam required to run 
its Pittsfield, Mass. power plant. A 
heavy contributor to these savings 
is the Lummus-designed-and-built 


evaporator pictured here 


This triple effect vessel really wrings 
maximum efficiency out of exhaust 
steam. Employing three effects (or 
stages) of evaporation—all built into 
one shell—the unit produces about 
140 gpm of high purity distilled water, 
at a consumption of approximately 
20,000 Ib./hr. of 1.5 psig steam and 
100 gpm of city water. With a sharp 
eye to practical aspects, Lummus 


designed the unit so that hot “‘liquor”’ 





is dumped from one effect to the other, 
thus minimizing heat make-up. And 








when the third phase is completed, 





all but 4 gpm of original feed water 


is vaporized. 


The vertical, three-compartment unit 
is 30'6'' high x 10’6"’ dia. Each effect 
contains a removable tube bundle of 
956 tubes, %4'’ O.D. x 9'0"’ long. Other 
components completing this all 
Lummus installation are: a 1500 sq. 
ft. surface condenser, a feed water 
pre-heater, and a two-stage steam jet 
air ejector complete with a single 


inter-after condenser 


Three years in service, the Pittsfield 
job shows a degree of performance 
that’s not at all unusual when you're 
talking about Lummus equipment 
That’s why it will pay you to give your 
next heat transfer job to Lummus 


THE LUMM™MUS COMPANY 


LUMMUS HEAT EXCHANGER DIVISION + 385 MADISON AVENUE, NEW YORK 17, N. Y. 


Atlanta * Boston * Chicago * Rock Island * Cincinnati * Detroit * Ft. Worth * Houston * Tucson © Salt Loke 


a City * Minneapolis * Pittsburgh * Rochester * Albany * St. Louis * San Francisco * Wayne (Philo.) * Athens « 
. 


Buenos Aires * Honolulu * London * Manila * Toronto * Paris * Rome * San Juan, P. R. * Mexico City 





at « Extraction Bleeder Heaters ¢ Steam Jet Air Ejectors » Steam Jet Refrigeration 


xchangers for Process and Industrial Use « Process Condensers « Pipe Line Coolers 





UNLIMITED CHOICE IN TURBINES is Worthington’'s offer to 
industry everywhere. This little one—a single-stage com- 
pressor-drive unit—packs a terrific wallop for its size. And 
that multi-stage 24,000-hp compressor-drive giant is one 
of the largest ever built for this type of service. 


Single-stage 
midgets 
to 
multi-stage 
giants 


the Be. cy 


SIMOLE STAGE MULTISTAGE TURBINE GENERATOR FEED WATER 
TURBINES sets wea 





TuReINES TERS 


A GREAT TEAM IN STEAM 


1 Gulf Publishing Company Publication 


Whether your turbine requirements call 
for the biggest or the smallest—straight 
condensing . . . straight non-condensing . . . 
extraction . . . mixed pressure extraction 
... low pressure . . . high back pressure . . . 
for mechanical or generator drive . . . with 
governors for constant or variable speed — 
Worthington has an answer. 

Each Worthington turbine is designed to 
make the steam do more work, so you save 
power and money throughout its long life. 

Learn more about Worthington turbines. 
Get the facts on why there’s more worth in 
Worthington by writing to Worthington 
Corporation, formerly Worthington Pump 
and Machinery Corporation,Steam Turbine 
Division, Wellsville, N. Y. 








What one analysis gives you maximum 
tube life per dollar? Ask the experts! 


tt and only one analysis of high temperature 


steel tubing can give you maximum tube life 


This month's report is on sicROMO 3 
per dollar under a particular set of heat, pressure, 


idizing corrosion and oxidation conditions. 
of surface stability under me oni ui . : 
1200° F. Excellent poe" k- The Timken Company's metallurgists are recog- 
‘or 


Has high degree 
jon resistance. nized authorities on high temperature steels. Backed 


conditions up © 
corros 


ance and ge exchangers, bot oil pong et" by more than 20 years research and with 23 different 


ing and for forgings analyses to choose from, they'll help you select the 
hes jdation of oil corrosion. one steel that will give you the best life/cost ratio. 
ait TEMPERATURE senwice And no matter which analysis you select, you can be 
Sicromo 5S oy sure of uniform quality, because the Timken Com- 
: ; 25-12 pany controls quality from melt shop through final 

i—_ oM 35-15" | inspection. 
4-6% Cr.-Mo. 18-8 Stainless 16-25-6 Let our “RSQ” —Research, Supply, Quality —solve 
DM 4.6% Cr-Mo-TI. 18-8 Cb eaten tai your tube problems. Ask the experts! The Timken 
= cae ilable as seamless ning <1 8 P Roller Bearing Company, Steel and Tube Division, 

Canton 6, Ohio. Cable address: ““TIMROSCO”. 


Timken high te mee rature tubing must pass many rigid inspections. Pictured above is the cooling bed where 
powerful lights permit careful inspection of the inside surface of Timken high temperature tubing. 


aww wr Xs 


p1\ JAN 


YEARS AHEAD THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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( uly engaged in this highl cialized } 
urrer engaged in this highty specializes Let Fluor assist you... 


work, Fluor can help determine vour icon 


engineer an 


vil to design 
bites petroleum, 


The proven bia 
plete plants and facilities T¢ 
ance? | industries 
trochemica I “4 
ratural gas and pe piper 
pete Fluor Corporat f 
and construe tic 


va) , 
potentials in this rapidly expanding industry. ven 
on as one 
mn organizations 

h broad and 


Petrochemicals, the largest new factor in lished The 


major engines ring 


O ill to Fl {| place men wit 
ne ce 


m and chemical en- 
at your disposal 
or 


our ever-expanding world of chemicals, now ac- 


vor wil 
count for nearly one-quarter of all U. S. chemical troleu 
production. Despite this, it is estimated that only ashe we 
one-half of one percent of all present oil and gas 7 Fluor put these 
production is being utilized as petrochemical feed you. You will be sure 
stock. This opens up new « rtunities for the oil 
and gas producer and investor. 

If you own, operate, or have interests in 
an oil refinery or a gasoline plant, you should be 


aware of your potential as a supplier of petro- 

chemical raw materials. This is particularly so when 1x | - 1 oJ es ee 
it is considered that the increase in value of an end 

petrochemical product may easily be four or five Engineers - Constructors - Vana dues 


times greater than that of normal products realized 
. - sessi ational THE FLUOR CORPORATION, LTD. + LOS ANGELES - HOUSTON 
from other hydrocarbon processing operations! ise Voss, Gotaaill Citaiaaa Seamed Willa, Gein peimatada, Otrbieabnih ena teaiee 


in pe 
and economy 
nts and fact 


diversified experience 
; le lities to work f 
i 


with Fluor! 


Represented in the Steriing areas by 
Head Wrightson Processes Ltd.. Teesdale Mouse, Baltic Street, London, E Engiang 
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Which brick 


should I use for better 


furnace walls 


J-M Insulating 





Fir e Br ick eee they’re 





light-weight and 
quick-heating, too! 





2 


6 types ... for savings in services up to 3000F 


Because of theirquick-heating and low-heat 
transfer characteristics, Johns-Manville In- 
sulating Fire Brick are efficient fuel-savers 
for use at Operating temperatures up to a 
full 3000F on the insulation. 


Each type of J-M Insulating Fire Brick 
has the correct balance of thermal and 
physical properties that assures maximum 
economies within a specific temperature 
range. All types are quick-heating ... 


operating temperatures are reached in a 
short time, thereby saving fuel. 


Identical materials can also be obtained 
in large size units known as Johns-Manville 
Insulating Fireblok. Fireblok have the 
same properties as the brick, but are made 
in extra large sizes for added construction 
economies. The large units can be installed 
faster . . . require fewer joints and less 
bonding mortar. During rebuilding or re- 


pair, furnace down-time is appreciably 
shortened with Fireblok construction. 

A Johns-Manville insulation expert will 
gladly explain the advantages and econo- 
mies of using J-M Insulating Fire Brick 
and Fireblok for refractory linings or as 
back-up insulation behind other refractory 
protection. Write to Johns-Manville. Box 
60, New York 16, N. Y. In Canada, write 
199 Bay St., Toronto 1, Ontario. 





Properties 


Types of Insulating Fire Brick and Fireblok 





JM-28 IM-26 


Jm-23 JM-20 JM-1620 





Temperature limit 





12800F 12600F 





Density, Ib per cu ft 


Transverse strength, psi a 
Cold crushing strength, psi 


Linear shrinkage, percent 


Reversible thermal expansion, percent 


7 Conductivity (Btu in. per sq ft per F per 
at following mean temperatures) 


——4 


+2000F 


t 
2300F *1600F 


*2000F 





58 48 


42 35 29 





| 120 125 


120 


DR eemennes 





80 60 





_150 190 


— 


170_ 15, 70 





1.0 at 
2600F 


0.5—0.6 
at 2000F 


“4.0 at 
[= 2800F 
0.5—0.6 
at 2000F 








0.3 ot 
__2300F 
0.5-0.46 
at 2000F 


0.0 at 
|__2000F 
0.5—0.6 
at 2000F 


0.0 at 
2006F 

0.5—0.6 

ot 2000F 








hr 


1.92 
2.22 
2.52 
2.82 

















1.51 
1.91 
2.31 
2.70 


0.97 
1.22 
1.47 
1.72 


0.77 
1.02 











*24-hr Simulotive Service Panel Test; all others 24-hr soaking period. 


WNT MANVILLE 


tBack-up or exposed 
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»oV Ts 


tBack-up only. 





Johns-Manville fle INSULATIONS 
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When you're recovering 
sulfuric acid you need 
corrosion-resistant valves! 


A from extensive metallurgical At the Bayway Refinery of the Esso Standard Oil 


Company, recovered sulfuric acid of any desired 


>“ « research and production of strength is stored waiting use in the refinery 
ao 
high alloy valves exclusively. 


< : reg ° : 

a Poco No. 1505 Jocke ALLOY STEEL PRODUCTS CO., INC 
+ Check Valve has @ cost-in hecting chamber or 1303 West Elizabeth Avenue, Linden, N. J. 
x jocket on both body and cap which 

- enables all parts te be 
vaiform!y heated. 


Last ing 


tonge® \i3 ig 
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spe oS Pe 
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'A new temperature Fact every 2 sec! 


operations may is used only with the pre selected points. This 
seconds instead of range puts far fewer degrees-per-inch across the 
edomax story is worth knowing instrument’s scale; it thus “spreads” the reading 
max Multiph point :netrument’s for detail. 
wheel” darts from temperature Ability to measure temperature from any source 
2 seconds per point! Thus, and across either wide ranges or the new narrow 
mportant temperatures ranges is another LAN specialty. Selection among 
each one can actually thermocouples, Thermohms and Rayotubes will 
as often as twice per determine the correct sensing element. Selection 
among various recorder components will put the 
information on paper in the desired form. 
160 temps on one instrument 
require even closer , : 
ording? Speedomax For these and many more features . . . for in- 
ways: stance, 160-point models . . . credit Speedomax’s 
refined, stable, dependable construction, both elec- 
trical and mechanical. Too, Speedomax is not 
affected by vibration; never needs levelling up; 
can measure many quantities besides temperature. 
recorded in Any L&N office, including 4923 Stenton Ave., 


his is done Phila. 44, Pa., will send the Speedomax story 
nal range which on request. 


LEEDS NORTHRUP 
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Those who buy goods or services bearing the marks of 
well-known organizations such as those shown here, 
do so with understandable confidence. And every one of 
these representative leaders in American industry has 


expressed sts confidence in Zallea Expansion Joints by 
buying them not only once, but by issuing repeat orders! 


Would you be interested in knowing why we enjoy this 
nationwide preference? The answer is easy. It is because 
the value in an expansion joint is in direct proportién to 
the length of trouble-free service life. The records prove 
that Zallea Joints stand-up where others fail. 


There ‘is a Zallea Stainless Steel Expansion Joint for 





every service need—in diameters from 3” to 30'0’— 

pressures ranging from vacuum to 2000 psi—and tem- 

peratures from sub-zero to 1600° F. For full details 

regarding your expansion joint problems or require- 

ments, just get in touch with us. Zallea Brothers, 890 

Locust Street, Wilmington 99, Delaware. 

Catalog 47 and 
Bulletin 351 describe 
the complete line of 
Zallea Expansion 
Joints and 


Flexible Connectors. 


Write for a copy today. N 5 " ° N J re) INT s 
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1M PETROLEUM REFINERIES like this a new kind of aluminum jacket- 
ing is used te protect the insulation on hot and cold lines. It is 
rs Aluminum Jocketing ond is especially engi- 
istance of alumi- insulated line passes between fast mov 
used in paper making both above and below the line. The Alumi- 
num Jacketing protects against paper dust and water, 


khown as Ch 


méered to combine the long life and weather 
mem with « low first cost. It goes on quick and easy—can be used 
it is made of tough but flexible .006” 35 aluminum 
es no shop forming. 


ead re-used 


alloy, so it han easily and re 


al ‘ 


<¥ 


which are 
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IN CHEMICAL AND PAPER plants: engineers are finding new uses 
for this easy-to-handle jacketing. Childers Jacke 
use at Scott Paper Company's tremendous Chester, 


g here is in 
~ plant. The 
g rolls carrying the felt 


mi 
fire which might strike across ordinary canvas jacketing. 


Engineered for outdoor lines — 


new, low-cost aluminum jacketing 


now used in 567 processing plants 





ie | as 


IN FOOD PROCESSING plants such as 
this Minute Maid Corp. unit at 
Plymouth, Fie., Childers Jacketing is 
wseful for both indoor and ovtdoor 
installations. Its clean, shining oppear- 

g Gre extra 


Advertisement 








IN POWER PLANTS—indoors and ovt—Childers 
Jacketing is an ideal material for protecting 
insulation. This is o b wtdoor installation 
in the South. This jacketing needs no paint- 
and the gleaming aluminum surface 
es for “good housekeeping” in any vtil- 


ity or institutional power station. 


The new kind of aluminum jacket- 
ing for insulated lines shown in the 
pictures on this page is Childers 
Aluminum Weatherproof Jacketing. 
Write for samples and full details, 
no obligation. Childers Manufac- 
turing Co., Dept. PR-10, 3620 W 
lith St., Houston 8, Texas 


nder 





i 
ALMOST ANYWHERE you hove insulated lines 
in your processing plant, consider th 

cially engineered jacketing. It is fle le, 
easy-to-handle; yet it has the appearance 
valves and the weather resistance that are 
inherent in aluminum. Write to address 
shown above for full details. 
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Since 1929, A.O. Smith has been helping the 
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| and paper industries solve many of their difficull corrosion problems. 


The Ultimate JUDGE is TIME 


Smithlined vessels have been in continuous cor- 
rosive service for over 20 years without failure 
of the lining attachment or the vessel itself. 


This history of service is significant. It confirms 
the findings of our own research laboratories 
and supports the designs of our engineers, that 
closely controlled resistance-welding of stainless 
or other corrosion resistant liners to carbon steel 
vessel walls is the best means of providing long- 


term service and satisfactory performance under 
specific corrosion, pressure and temperature 
conditions. 


if you have a corrosion problem, let A. O. Smith 
work with you in solving it. Our engineers and 
laboratories have an unequalled background of 
experience and data gained from hundreds of 
successful applications of Smithlining. Contact 
our nearest district office 
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Boston 16 + Chicago 4 + Cleveland 15 + Dallas 2 + Denver 2 
Houston 2 « Los Angeles 22 + Midland 5, Texas « New Orleans 
New York 17 + Philadelphia 3 + Pittsburgh 19 + Sen Francisco 4 


Seattle 1 + Tulsa 3 + Washington 6, D.C. 


International Division: P. O. Box 2023, Milwaukee 1. 











/ Refineries Now Using the Liungstrom Air Preheater 


j on One or More Process Units 


/ Cont 


Humble Oil & Refining Compony 


rental Oil Company 


Interocean Oil Company 
Le Conselho Nacional de Petroleo Ref 
Lion Oil Company * Ohio Oil Company 
Richfield Oil Corporation 
Sinclair Refining Company 
Socony Vacuum Oil Company 
Standard Oil Company of California 
Standard Oil Company of Indiana 
Standard Oil Company of New Jersey 


tees da 


The Ljungstrom is no stranger to refineries. For years it 
has been a standard item for utilizing waste heat from 
power and process steam boilers. These refiners now use 
Ljungstrom Air Preheaters on steam boilers . . . 
Cit-Con Oil Corporation * Continental Oil Corporation 
Esso Standard Oil Company * Humble Oil & Refining Company 
Magnolia Petroleum Corporation * Pan-American Refining Company 
Phillips Petroleum Company * Shell Oil Company 
Standard Oil Company of Indiana 
Standard Oil Company of Lovisiano 
Standard Oil Company of New Jersey * The Pure Oil Company 
The Texas Company * Tidewoter Associated Oi! Compony 
Wilshire Oil Company 
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waa a) LUNG SEPO 
Air/ Preheater 


In every refinery vessel that burns fuel, air preheat shows 
the way to save as much as one barrel out of every five. In 
view of the 200,000,000 barrels of fuel refineries burn every 
year, this means the Ljungstrom Air Preheater can recover 
tens of millions of production dollars that are now going up 
the stack. 
The Ljungstrom removes precious BTU’s from exit gases 
and transfers them to combustion air. Its effectiveness can be 
gauged from the fact that every 35-40°F of preheat means 
roughly a 1% saving in fuel costs — and Ljungstroms now 
in service preheat air to well over 600°F. 
In addition to saving as much as 20% of your fuel, more 
effective fuel utilization means that your equipment can de- 
liver greater throughput . .. can burn lower grade fuels with 
less slagging . . . lets you eliminate convection surfaces with- 
out reducing production. 
In these days of high fuel costs, every refinery should con- 
sider the Ljungstrom for new installations or modernization 
of existing equipment. Call or write The Air Preheater Cor- 
poration for full details. 


Wherever You Burn Fuel, You Need Ljungstrom 


Consider Ljungstrom Air Preheaters for . . . 
Catalytic Cracking 
Coking 
Petrochemical Production 
Petrochemical Separation 
Petrochemical Synthesis 
Polyforming 
Propane Deasphalting 
Reforming 
Solvent Refining 
Thermal Cracking 
Visbreaking 
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The Ljungstrom operates on the 
continuous regenerative counter- 
flow principle. The heat transfer 
surfaces in the rotor act as heot 
accumulators. As the rotor re- 
volves, the heot is transferred 
from the waste gases to the in 
coming cold air. 


THE AIR PREHEATER 
CORPORATION 
60 East 42nd Street, New York 17, N. Y. 
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selection of the proper tube 


After all, a tube — or actually a quantity of tubes — is charged 
with a large share of a condenser's function. Because so much 
depends upon the physical ability of the tube to ‘carry on", the 
selection of the tube—the right tube—is indeed of great importance. 

When you select your tube, make sure it is of the proper copper 
base alloy to meet the conditions that prevail in your particular 
operations. 

If you are not absolutely certain of the right alloy to use, or 
if you are interested in checking up on the latest developments in 
tubes for condenser operations — and to learn about some of our 


laboratory findings — we invite your correspondence. 


WOLVERINE TUBE DIVISION 
Calumet & Hecla Consolidated Copper Company 


rorare 
Manufacturers of seamless, nonferrous tubing 


1431 Central Avenue 7 Detroit 9, Michigan 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St.. New York 16, N. Y, 
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attainment of 


never true equilibrium 
i 7 so SIMPLY! 
efore * 80 INEXPENSIVELY! 


so ACCURATELY! Fl q shi 


@ Now it is possible to obtain 
equilibrium flash vaporization 
data for petroleum mixtures 

as simply as determining ordinary 
boiling point data! This has been 
accomplished by the design of a 
modified recirculating type 
Othmer Still*, used by numerous 
investigators with binary and 
ternary systems, and thoroughly 
evaluated at atmospheric and 
subatmospheric pressures for 
equilibrium conditions, 


entrainment and pressure drop. 


@ With this new Still, no doubt 
exists any longer as to the 
attainment of true equilibrium 
which is normally not the case in 
continuously operated pilot 


plant equipment. 








*Othmer, Ten Eyck and Tolin 
Industrial Engineering Chemistry 
Volume 43, page 1607 (1951) 
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Gy—Vaporization 


ee 
gi Equilibrium 


o is 
- Still 
* 
>- 
aa it is wise 
| to use the 
flash vaporization 
equilibrium still 


¢ It is a compact unit which may 
be set up on a laboratory bench top. 


© The initial cost is a fraction of 
that for the continuous type. 


© Only a small quantity of charge 
material is required per 
determination—e.g., 500 to 2000 
ml. per flash curve as compared 
with about 2 barrels for the 
continuous type. 


© /[t requires a minimum of routine 
attention from one operator who 
may carry on other work 
concurrently. 


¢ It allows the determination of 
the initial boiling point of the 
mixture and all points of 
vaporization up to about 92%. 


© There is negligible pressure 
drop through the unit. This 
permits reading of the pressure 

at a point where condensing vapors 
do not clog the manometer. 


price 


list 





G7374 — Equilibrium Still, 
Flash Vaporization, Othmer Type. 
Complete as illustrated with internat 


The EMI GREIVER Co. Gj 


20-26 N. MOORE STREET §(5.4¢>, NEW YORK 13, N.Y 
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: 


the same engineering excellence 


Induced-draft |-cell 

Cooling Tower, which 

cools 5,000 gallons 

of water per minute 

in food processing 

plant, blends with 
= landscape. 





Package” type Cool- 

ing Tower on deport- 

ment store rool, cools 

300 gallons of water 
per minute. 


POSTER WHEELER CORPORATION 165 BROADWAY 


Petroleum Refiner—V ol. 31, No. 6 





Induced» 
draft Coolin 
Tower in ont 
refinery cools 
15,000 gallons | 
of water per 
minute to with- 

in five degrees 
of the design 

wet bulb. 


Seven Cooling Tow- 
ers cool more than 
180,000 gallons of 
water per minute in 
large power plant, 


0+ FO THE LARGEST 


Whatever the application—a "package" type on a department 
store roof in New York City, a twenty-cell tower for a power plant 
in Arkansas, or a large unit for a chemical plant in India, Foster 
Wheeler Cooling Towers can be depended on to deliver full 





capacity in year-round service. 


A Foster Wheeler Cooling Tower is your best guarantee of a 
constant supply of cooling water for steam power plants, proc- 
essing, air conditioning, or other uses. Regardless of size, the 
same engineering and construction excellence, the same atten- 
tion to detail and the same quality of materials go into every 
Foster Wheeler installation. 


NEW YORK 6, NEW YORK FOSTER TW WHEELER 
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NEW BALL VALVE 


gives you more of what you want in a valve 


Full round flow +. as full as if there were 
no valve in the pipe at all. Handles fluids with mini- 


mum friction loss . . . without turbulence. 


Quick opening... Quick 
closing ...even under full pressure. Needs only 


an easy quarter turn. 


Resists wear longer . . . chrome- 


plated floating bronze ball is extremely resistant to 


scratching, pitting, abrasion. 


Stays leakproof . . » When valve is in 
closed position, pressure of fluid automatically positions 


ball against synthetic rubber seat to form a tight seal. 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 
APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 


j 








Among the many satisfied users of 
Rockwood Ball Valves are: 


Libbey-Owens-Ford Glass Company 
Revere Copper & Brass Incorporated 
Bird Machine Company 
Remington Rand, Inc. 

Hub Machine Company 
Daggett Chocolate Co. 

G. F. Heublein & Bro., Inc. 








Send For Free Bulletin, “New 
Rockwood Ball Type Valves,” 
containing detailed information. 


ROCKWOOD BALL VALVES 
ROCKWOOD SPRINKLER COMPANY 


102 Harlow Street, Worcester 5, Mass. 
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Deluge Systems, Wet Pipe Systems, 
Dry Pipe Systems, Water Spray and 
Fog Systems,” Rate-of-Rise Sprinkler 
Systems, and Foam and Carbon Diox- 
ide Extinguisher Systems 


“UTTLE JOEY SPRINKLER” 
Always on the Job 


A serious fire, yes, but no “total loss’’—thanks to the protection 
of adjacent equipment by smothering blankets of water from a 


BLAW-KNOX AUTOMATIC FOG SYSTEM 


Actuated by rate-of-rise thermostats, this system sounds an alarm 
and instantly throws a dense, quenching fog of water on the 
danger spot—either extinguishing or controlling the blaze while 
protecting adjacent equipment. 

A Blaw-Knox System engineered for the fire hazards existing in 
or around your plant is a most effective weapon against fire’s 
toll. Your insurance savings as they accrue applied to its cost— 
provide you with the utmost in fire protection plus a good financial 
investment... Glad to consult with you and submit an estimate 
without obligation. 


BLAW-KNOX SPRINKLER DIVISION 
of BLAW-KNOX CONSTRUCTION COMPANY 
829 Beaver Ave., N.S., Pittsburgh 33, Pa. 
Offices in Principal Cities 


BLAW-KNOX 
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THIS UNIT for a 14° tower was furnished to Foster 

Wheeler Corporation, New York, for The Texas Com- 

pany's refinery at Lawrenceville, [ll It was fabricated 
from Type 410 Stainless Steel by 
Fritz W. Glitech & Sons, Inc. 


BtitT 


STAINLESS STEEL tray for a 15°6" 1D. tower 
is made of Type 410 Stainless Steel. 


Petroleum Refiner 








tower 


June, 


we 





THIS Gliteach truss -type 
bubble tray for a 66" 1.D 
Rectified Absorber 
Tower was fabricated 
from Type 410 Stainleas 
Steel by Fritz W. Glitach 
& Sons, Inc., Dallas 
Texas. It was furnished to 
Arthur G. McKee & Company 
Cleveland, for a Shell Oil Co. 
of Canada project 








Intern al $ take advantage 


of available U-S‘S 12 Stainless Steel 


(no CMP tickets needed ) 


| bg in bubble caps, trays, weirs, risers, floors, 
trusses, major beams, uptakes and downcomers, 
U-S'S 12 (Type 410) Stainless Steel offers maximum 
corrosion resistance for your money. At the same time, 
use of this available straight-chromium grade helps 
conserve the supply of nickel-bearing Stainless Steels. 

Type 410 Stainless Steel has a long history of satis- 
factory service in these types of applications. As long 
as ten years ago, more than 500 sets of bubble caps 
and trays fabricated from Type 410 were in use and 
giving highly satisfactory service. 

One fabricator who has used Type 410 Stainless 
extensively since 1938 finds it has a life 6 to 7 times 
that of carbon steel under normal operating conditions. 

This grade of Stainless Steel has excellent resistance 


UNITED STATES STEEL COMPANY, PITTSBURGH 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


to the corrosive conditions encountered in fractiona- 
tion towers. And it resists the effect of temperatures en- 
countered in this type of operation—as high as 1000°F. 

Stainless Steel’s dense, smooth surface prevents cok- 
ing and fouling, thus permitting longer runs with less 
down time for cleaning. Its strength and toughness 
mean less breakage and less wasted tray area. Because 
of its high corrosion resistance and its formability, 
thinner sections can be used and one-piece bubble 
caps, risers, etc. can be made. Together, this makes 
possible longer life and lighter weight units. 

U-S'S 12 Stainless Steel—a service-tested material 
—will give you unmatched performance in these in- 
ternal parts. Specify it to your fabricator; he needs 
no CMP tickets for any form of this material. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


WATIONAL TUBE DIVISION, PITTSBURGH - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, REW YORK 


UeS°S STAINLESS STEEL 





SHEETS - STRIP - PLATES - BARS - BILLETS - 


PIPE - TUBES - 


WIRE - SPECIAL SECTIONS 
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A NEW MEMBER - 
OF THE INCO FAMILY [ 


Incoloy is a wrought nickel-chromium-iron alloy, @ Expansion Co-efficient—The expansion co-efficient is 
developed as a nickel-saving companion to Inconel. approximately that of Inconel. Thus Incoloy should 
It is a high-temperature material with good resist- have about the same high-temperature resistance to 
ance to oxidation, strength at elevated tempera- cracking under drastic temperature change. 


tures and workability comparable to that of Inconel. 
@ Structure—Because of its relatively high nickel con- 


tent (32% ) the structure of Incoloy is stably austen- 
itic showing no tendency to become embrittled by 
@ Oxidation Resistance — the oxidation resistance of precipitation of sigma or carbidic phases after pro- 


The principal engineering characteristics of In- 


coloy are: 


Incoloy is of the same order as Inconel. It has a longed exposure to intermediate temperatures. 
chromium content of 21%. 
@ Room Temperature Properties— Room temperature 
T*tadeltoh? mechanical property ranges of Incoloy mill forms 
are shown in the table on the left. 


_Hechanical Property Ranges of Standard Forms at Room Temperature 


Tensile Svapenties 


@ High Temperature Applications —In terms of be- 
havior in various high-temperature environments, 


Yield Elongo 
Tensile Strength tion Hardness 
Strength (0.2% Offset) in 2 in Brinell 
Form & Condition 1000 psi 1000 psi. percent 3000kg Rockwell it is anticipated that Incoloy will be superior to 


Rod ond Bar Inconel in resistance to sulfidation, green-rot and 
sp arta Iten cyanide salts and able to Inconel 
ned ’ 50-30 120-170 66-868 molten cyanide salts and comparable to Inconel in 
As-drawn - 30-10 180-290 90B-30C resistance to oxidation and in fused neutral salts. 
Hot-Rolled 

Annealed . 50-30 120-170 66-868 

As-rolled - . 50-25 135-220 74-968 @ Fabrication—Incoloy is workable, both hot and cold. 
Forged . 50-25 135-220 74-968 


Wire 
Cold-drawn 
Annealed 


It is machinable, though high-speed steel tools 
should be used. 


Plate @ Work Hardening — The rates of work hardening of 
Hot-rolled 

Annealed - - 120-180 
As-rolled - . 135-220 


Incoloy and Inconel are practically identical. 


Sheet @ Welding—For metal arc welding, “132” Inconel elec- 
Cold-rolled 
Annealed 
Deep drawing metal arc, “62” Inconel filler wire is recommended. 
and spinning 
quality 


Strip 


Cold-rolled Forms supplied — Incoloy is produced in the usual mill 
Annealed i — 
Seep drawing forms — billets, rounds, flats, hexagons, sheet and strip, 


— tubing and wire, but like all Inco Nickel Alloys, it is 
quality 


trode is recommended for all gauges. For inert gas 


Sheet or strip up to 4” may be joined by this method. 


. on extended delivery because of defense demands. 
Tubing 
Cold-drawn 


Annealed ‘ . THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


MONEL® + “R’® MONEL * “K"'® MONEL * “KR’® MONEL 


$”® MONEL * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
NICKEL aif, ALLOYS INCONEL® * INCONEL “X"® * INCOLOY® * NIMONICS 





DEPENDABLE QUALITY 


Production of Nalcat Cracking Catalysts is rigidly con- 
trolled to assure uniform high quality in every pound 


of material delivered to users. 


MEETS SPECIFICATIONS 


Whether you use standard Nalcat grades, or require 


catalyst to your specifications, Nalcat is guaranteed to 


meet specifications fully. 





PROMPT DELIVERY 


Delivery, as promised, can be an important factor in 
catalyst purchases. When you buy Nalcat, you can be 


certain of delivery on the dot. 





CATALYST DIVISION, NATIONAL ALUMINATE CORPORATION 
4001 West 71st Street ° Chicago 29, Illinois 
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Thermal deflection of piping in the high 
temperature piping systems of today’s 
oil refineries requires supports that are 
flexible. 

Where reactive forces at terminal 
points in a piping system must be kept 
within specified limits, constant-support 
type hangers are recommended. They 
are designed to provide substantially 
uniform supporting force equal to the 
pipe load throughout the travel range 
and should be used on high temperature 
and other critical lines. 

When pipe lines are subject to vertical 
movement and restrictive conditions do 
not require the use of a constant-support 
type, variable spring hangers are recom- 
mended. They should be designed to 
support not less than 85‘, or more than 
120°, of the designed load for the total 
travel. 

When necessary to prevent abnormal 
movement or vibration in pipe lines, 
controls or sway braces of the energy- 
absorbing or instant-acting, counter 
force type are recommended. 

Grinnell manufactures a complete 
line of engineered pipe hangers and sup- 
ports; maintains a laboratory staff of 
trained technicians; provides highly 
skilled assistance and advice right from 
the design stage; and offers experienced 
field engineering service. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, inc. Providence 1, Rhode Islond . Coast-to-Coast Network of Branch Worehouses and Distributors 


pipe and tube fittings «+ welding fittings -¢ engineered pipe hangers and supports * Thermolier unit heaters « 


Grinnell-Sounders diaphragm volves + pipe * prefabricated piping * plumbing and heating specicities * water works supplies 


industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning 


Petroleum Ref 




















ve 


ware 
nS IS CE RNa on 


A bonk of 24 Beaird pressure storage tanks in a North Lovisiona gasoline plant 


BEAIRD PRESSURE STORAGE TANKS 


THE J. B. BEAIRD COMPANY, INC. 


ae 2 
rs ‘|= ~ 
endl - 


Beaird has specialized in the fabrication of 
pressure storage tanks for over three decades. 


Today, hundreds of Beaird tanks are 


installed in gasoline plants and chemical 
plants throughout the country. 


Let us quote you on your pressure storage 
requirements. 


SHREVEPORT, LOUISIANA 


FABRICATING 
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STEEL WAREHOUSE 








40 YEARS OF le So e 


ON PIPE BENDS AND 
PREFABRICATED PIPING 





eS 
PIPE BENDS OFFICE AND PLANT 
PIPE COILS 310 FRIO STREET 
WELDED HEADERS ‘ WEatworth 6605 
MOUSTON a oo a we. 
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First FROM PEERLESS 


A HEAVY DUTY REFINERY & CHEMICAL PROCESS PUMP 
DESIGNED WITH AND FOR A MECHANICAL SHAFT SEAL 


Stinger and special re- 


cessed bearin 


provide 
seal 
parts 


without 


cap 
an jective 
wearing 


Heavy duty thrust and 
radial bearings oil- 
lubneated. 


Precision alloy steel, 
heat-treated, shaft 


Slinger 
provide 


seal without 


parts 


and special re- 
cessed bearin 


cap 
an lective 
wearing 


Extra large capacity oi! 


reservour 


Write 


Seal throttle bushing 
shouldered against 
case back plate 
vent blow-out 


PROCESS 
PUMP 


The Peerless Type PRS pump is designed specifically for 
mechanical shaft seal construction. All the advantages of proved 
mechanical seals are inherent in the Type PRS pump design. 


1. LONGER LIFE. Mechan- 
ical seal design permits use 
of short shaft. A shorter shaft 
means greater rigidity, less 
deflection, minimum run-out, 
less wear in bearings, wear 
rings, seal and moving parts. 
2. GREATER SAFETY. 
Throttle bushing is shoul- 
dered against case back plate 
from suction side; cannot 
blow out even under maxi- 
mum operating pressure. 

3. MORE ECONOMICAL. 
No premium is charged in 
first cost for the mechanical 
shaft seal construction of the 


PEERLESS BUILDS 


Depe ndahle pumps 


or wire today for further engineering information 


Type PRS pump. Lower main- 
tenance costs will be effected 
throughout its longer life. 


4. AVAILABLE IN SEV- 
ERAL SIZES. Peerless Type 
PRS pumps are available for 
quick assembly and shipment 
from Peerless’ Los Angeles 
stock in several sizes. 

5. ENGINEERING CON- 
SULTATION SERVICE. 
Help on selection and applica- 
tion of the Type PRS pumps 
to your problems is available 
from the Peerless factory or 
the Peerless field engineer or 
distributor nearest you. 


TUMP. 
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Top suction aad top 
a dysign. End- 
suction design avail- 


Case and impeller 
wearing rings are spot 
electric 


Mechanical shaft seal 
assembly. 


Lock washer secures 
hex nut on shaft. 


Seal sleeve keyed to 
shaft 


Enclosed type impeller 
is keyed to shaft; re- 
= vanes on back 
shr 


Characteristics at a GLANCE 


Capacities 
Operating Heads 
Case Pressures 
Temperatures 
Drives 


up to 1000 gpm 

up to 625 feet 

up to 400 psig 

up to 250° F 
horizontal electric 
motor is standard; 
other types available 
as required. 





APPLICATIONS 
Use the Peerless Type PRS pump 
for handling all petroleum hydro- 
carbons, process liquids, water, hot 


oil, LP-gases. 


Liquid end can be 


furnished in material suitable to the 
intended service. 


pttRlise PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Address inquiries to Factories of 


Les Angeles 31, 
New York, Chicago, St. 


Offices 


California and Indianapolis 8, 


Indiana 
Lovis, Atlante; Dalles, Plainview and 


Lubbock, Texes; Fresno, Los Angeles; Phoenix, Albuquerque, N. M.; Tulsa 


27 








A WORKING PICTURE 
OF ARMSTRONG “DESIGN 


— 
Lun highly efficient design of modern 
Armstrong traps directly reflects over 40 years’ expert 
@nce in inverted bucket trap manufacture and appli 
fation gained since Armstrong developed the first 
practic il inverted bucket trap in 1911 
Armstrong desien offers 
e A “frictionless” leverage system which combines 
high leverage with wide opening of a large 
orifice 
e A minimum of parts 
e Strong, corrosion-resistant and wear-resistant 
materials 
e Generous margins of safety 
Por trap users this means 
© Large capacity 
¢ Dependable service under adverse operating con 
dit ns 
© Low maintenance 
® Continuous operation of heating and process 
equipment 
The soundness and benefits of Armstrong design 
have been proved in thousands and thousands of 
plants all over the world. To insure dependable con 


densate drainage for a new plant or plant expansion, 


simply specify [raps shall be Armstrong.” For 
additional information, call your local Armstrong 


Representative or write 


ARMSTRONG MACHINE WORKS 


852 Maple St., Three Rivers, Michigan 


t _ j 
STABILIZING TUBE 
Condensate, air and steam are ad- 
mitted above water level in trap 
bucket. The water level is undis- 
turbed, eliminating wear-producing 
agitation of the bucket, valve lever 
ond valve. This exclusive feature 
greatly lengthens life of working 

ports. 


INTERNAL CHECK VALVE 
All Armstrong traps can be 
equipped with the Armstrong 
spring-loaded stainless steel check 
valve. Costing less than on external 
check valve, it also saves installa- 
tion labor and fittings. 








Air mixed with steam passes 


cir must 
be discharged when steam is turned 
on, and where air con be pushed out 
ahead of incoming steam, this buck- 
et will speed heat-up greatly. The 
vent is open when trap is cold, 
closes at 210° F. Has 50 te 100 
times air handling capacity of 
standard buckets. 
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INTEGRAL STRAINER TRAPS 
The two smallest sizes of Armstrong 
traps, most apt to need strainer 
protection, are available in a body 
style having the strainer built right 
in. The strainer can be cleaned 
while trap is operating 





SEND FOR NEW 
44-PAGE STEAM TRAP BOOK... 


Complete data on Armstrong trap dey,’ 
sign and operation; physical data and “s 
list prices; capacities; selection, instal- 
lation and maintenance recommenda- 


tions. Free on request. 





STEAM TRAPS 




















GUIDED STROKE... 








for smoother stem movement 


The two-point guiding of the upper stem in the 
Honeywell Series 700 Valve eliminates side thrust 

by supporting the stem at top and bottom in 
continuously lubricated bearings assuring 
practically frictionless response to the slightest changes 
in signal air pressure. The Honeywell Series 700 wide 
band proportional valve comes in a full range of 

styles and sizes has al] the features you look for in a 
fine valve. Write today for your copy of Bulletin 700-2 


MINNEAPOLIS-HONEYWELL REGULATOR CO., Industrial 
Division, 1907 Windrim Avenue, Philadelphia 44, Pa 





HONEY WE 


Honeywell 


Tit WE Coatroly 











ENDUR O...and your "95 fo- plus” 


e@ Your industry generally has been maintaining a minimum 
utilization factor of 95% ... and higher. Helping you maintain that 
impressive “on-stream” rate is trouble-free equipment—much of it 
made from Republic ENDURO Stainless and Heat-Resisting Steels. 


Strong, tough, long-lasting ENDURO stubbornly resists rust and 
corrosion. It resists the action of most acids and alkalies. Its hard, 
smooth surface discourages coking and fouling—is easy to wash 
down quickly during “off-stream” periods. 

ENDURO maintains its great strength under prolonged exposure to 
scorching or sub-zero temperatures. And, because its strength-to- 
weight ratio is unusually high, ENDURO refuses to buckle or fail 
under pressure...even when you use it in thinner, bulk-saving sections. 





File the name ENDURO with your plans for new and expanded plant 
facilities. Several analyses of ENDURO Stainless and Heat-Resisting 
Steels currently are available to help you stay on the high side of 
"959%". And, Republic stands ready to work with you at any time on 
future developments involving the use of stainless steels. Just write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES « CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17,N.Y. 


Pe i eS | ee 


Other Republic Products include Upson Bolts, Studs, Nuts and Rivets—Pipe—Sheets—Plotes—Electrunite Heat Exchanger Tubes 
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WHY USE 3705 TRUCKS... 
WHEN OMLY OWE Witt DO? 


In many plants a Dempster-Dump- 
ster. like the one above operated by 
only one man, the driver, has replaced 
} to 5 conventional trucks and crews. 
The reason for this is that one truck- 
mounted Dempster-Dumpster serves 
scores of Dempster-Dumpster Detach- 
able Containers up to four times the 
capacity of the average dump truck 
body. These containers are built in a 
wide variety of designs best suited 
to the type of materials handled—be 
they bulky. light or heavy solids 
or liquids trash or rubbish. Con 
tainers are conveniently located at ac- 
cumulation points inside and outside 
buildings. To illustrate the flexibility 
of the De mpster Dumpster System in 
handling all types of materials in your 
plant, we show, at right. a few of the 


dozens of Dempster-Dumpster Con- 
tainers built to meet every bulk ma- 
terials handling need. And remember, 
one truck-mounted Dempster-Dumpster 
handles all containers, regardless of 
capacity or design. 


The Dempster-Dumpster System 
eliminates standing idle time of crews 


and trucks 
of materials 
sanitation and good housekeeping . . . 
cuts cost of truck equipment and op- 
eration tremendously. Without ques- 
tion, it’s the most efficient and lowest 
cost method of bulk materials handling 
by truck ever devised! The chances 
are this system will save you thou- 
sands of dollars annually. This equip- 
ment manufactured and sold exclusive- 
ly by Dempster Brothers, Inc. 


. eliminates re-handling 
increases efhiciency, 


WHEN A CONTAINER IS FULL, the Dempster-Dumpster picks it up, hauls to desti- 
nation and dumps the materials or sets load down intact. These three simple 
operations, shown above, are hydraulically controlled by driver in truck cab. 


handle heavy materials. 


Tank Type Centainer meet- 
ing ASME specifications 
Capacities ap te 1,200 gal- 


lon. 


Tit Type with Converged Lip 
for handling fine ageregate, 
wet or fluid materials. 


Sg 


Drop Bottom Pressed Steel 
Type fer lighter service 


Universal Type built up te 
12 eu. yd. capacity with top 


and end doors 


Five cu. yd. container with 
swivel casters for handling 


waste blast sand. 


DEMPSTER BROTHERS, 562 Dempster Blidg., Knoxville 17, Tennessee 


Petroleum Refiner 





Zh! 


; 
‘ 


Coasting is fine for him—but not for us 


A good friend of ours asked us not so long ago, “Why does Ethyl keep 
up all this activity—research, advertising, educational shows, exhibits, 
customer services of all kinds? Why not just make your product and sell it?”’ 

The answer is very simple. The U. S. petroleum industry is a progres- 
sive, up-hill business and a very competitive one. 

That industry buys “Ethyl’’ antiknock compound from us and adds 
it to their gasoline. Furthermore, they change and improve their gasoline 
from year to year. To be prepared for those changes—and to be sure that 
refiners get the most from every cc of ““Ethyl’’ antiknock compound, we 


must be continually exploring ahead. 


(Continued on next page 








Coasting is fine for him—but not for us 


Continued from preceding page 


At the same time, engines, lubricating oils and operating conditions 
are changing—so we try to be ready with the answers to the various 
technical problems that arise. 

And since gasoline containing “Ethyl” fluid must ultimately be sold 
to consumers, we aim to keep out in front with up-to-the-minute mer- 


chandising and advertising help for our customers in all parts of the country. 


We regard ourselves as part of the petroleum business, and that makes 


us part of your business. The petroleum industry has never coasted. It 


has always pushed on to greater and greater accomplishments. And you 
can be sure that Ethyl people will always be ready and anxious to do 


their share of the pushing. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH SUPPLY SERVICE TECHNICAL NOTES 


SALES HELPS ROAD TESTING GASOLINE TESTING 





Make sure your Heat Exchangers are 





en st 


(i) @ Heat exchangers by EFCO specialists are 


REBOILERS 


os ™y f i 


carefully designed to meet your specific requirements. 





EFCO heat exchangers give you long, trouble-free operation 

= 

- a 
Leal 


plus the extra advantages of lasting tightness, 
CONDENSERS 


optimum heat exchange, and minimum maintenance costs. 


ENcineers & Fapricators, IN« 


ee ARE P, O. Box 7395 Housten &, Texas 


‘se 
ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


— << _ 





STEAM GENERATORS 
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JACKET WATER COOLERS 
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Economical 
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Tris Shand & Jurs High Low level con- 
trol or level alarm is designed for direct 
mounting on any automatic, low pressure 
S&J petroleum tank guage. Its design elimi- 
nates drilling, piping and disturbance of 
tank contents, and with underground tanks, 
the necessity of excavation, for installation. 


Designated Fig. ST-7448, the S&J level con- 
trol or alarm can sound horns, ground mag- 
netos, control lights or alert operating per- 
sonnel by other means to correct any un- 
desired condition before a danger point is 
reached. 


ised end 





Go. 8TH AND CARLTON STREETS - BERKELEY 





The S&J High Low level control or alarm 
employs explosion proof Micro Switches ac- 
Viole Mo) Mist MialohamolMil-Me loll Miele -Melatiuy 
through means of gears and cams. Avail- 
able with 1, 2, 3 or 4 Micro Switches, the 
S&J level control or alarm is adjustable to 
very close limits. 
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Stainless 


and 


High Alloy 
Castings 


for severe 
refinery service 


Special Stainless Valve Stand Casting 


A NEW CATALOG FOR YoU! 


Let us give you detailed facts of ESCO service. These are con- 
tained in our new catalog “ESCO Stainless and High Alloy 
; a Products”. Included here are 
Into these castings goes a combination of design and metal- technical descriptions of ESCO 
lurgical experience, supported by complete facilities for alloys; illustrations and dimen- 
casting and heat treatment. Non-destructive testing, in- sions of ESCO pipe, fittings, 
cluding X-ray, gamma ray and Zyglo are used frequently waloes cnn popes Sey 

: 7 Th. : / ment; frequently used tables 
to check the structure of castings and assure uniformly of weights of bars and tub- high olf, 
high quality. ing; temperature, hardness Product,’ 


Resulting equipment gives prolonged service under and metric conversions; and PROCESs 
data on corrosion resist- INDUS T Rig 
USTRIES 


adverse operating conditions with a minimum of pro- ance of principal ESCO 

duction interruptions. alloys to commonly used 
corrosive media. .. . Get 
your copy from nearest 


Stainless and ESCO office, or fill in 
High Alloy Steels and mail the coupon. 


- a 


ae heat and abrasion are not 
serious problems...for the refinery that uses ESCO cast stain- 
less and high alloy equipment. 


Minles. 





I ELECTRIC STEEL FOUNDRY 


ELECTRIC STEEL FOUNDRY saitisabocces nde. Guna 


2181 N. W. 25th Avenue, Portland 10, Oregon 

Soles Offices and Warehouses 

CHICAGO, ILLINOIS SEATTLE, WASHINGTON 

EUGENE, OREGON LOS ANGELES, CALIFORNIA 

HONOLULU, T. H. NEW YORK CITY, NEW YORK 

HOUSTON, TEXAS SAN FRANCISCO, CALIFORNIA 
SPOKANE, WASHINGTON 

iw CANADA — €6C0 umiten, vaNCcouvER, B. C. 
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NON-LUBRICATED 


LIFT-PLUG VALVES 


1. THEY REQUIRE NO LUBRICATION 


MAINTENANCE: 


which require lubricant to effect a seal and/or to 


Unlike ordinary valves 


counteract frictional forces for ease of operation, the 


Cameron Valve needs no lubrication. Result: No 
lubrication maintenance, no chance for human error, 
no grease to buy, no danger of contaminating the 


line product or of fouling meter orifices. 


2. THEY OPEN AND CLOSE WITH THE 
GREATEST OF EASE: The lift, 
principle employed by the Cameron Valve has long 
had recognized advantages. By means of a novel 
plug actuator, the plug is lifted free of the seat, 
turned 90 degrees to open or closed position, and 
then re-seated. On direct-operated models, less than 
%-continuous turn of a lever is required to operate 


turn, re-seat 


the valve. 


3. THEY SEAL TIGHTLY: The seat is a separ- 
ate member, not attached to the valve body; con- 
sequently, line strains or body distortion cannot dis- 
turb the geometry of the fit between the plug and 
seat. Actually, line pressure causes the separate seat 
to grip the plug tightly, thus aiding rather than hin- 
dering the seal. 


Gum 
IRON WORKS, INC. 


P. O. BOX 1212 e HOUSTON, TEXAS 


Export Office: 74 Trinity Place, New York. N. Y. @ Sterling Area: British Oi! 
Field Equipment Co.. Ltd.. Duke's Court, St. James's. London S.W.1. England 
@ California: Cameron tron Works of California, Box 267. Long Beach @ Canada 
Cameron tron Works of Canada, Ltd., 9860-88th Ave. Suite 3, Edmonton, Alberta 











m lution after iti 
sae tenn a tai oh This laboratory demonstration shows — as : = on of y Bae 
kaline solution in test cyl do scores of successful installations — that Anti-foom. Constont heot 
inder Bird-Archer’s Concentrol is a highly effec- pany eae a 
tive anti-foam agent. It quickly stabilizes 
alkaline boiler water .. . eliminates foam- 
ing action and carryover. With Concentrol, 
you can forget about bouncing water 
gages. You get good quality dry steam 
every hour of every day. 











Concentrol is available in liquid, powdered 
or briquette forms. Special Concentrol for- 
mulations are also available containing 
other commonly used boiler water treat- 
ment chemicals such as tannins, phosphates, 
alkalies, sulfite, etc. 





See for yourself how economical Concen- 
trol helps improve steam quality. Your 
Bird-Archer representative will demon- 
strate Concentrol in your plant . . . make 
specific recommendations for its use. 
Consult him, or write direct to Bird- 
Archer, outlining the details of your 
boiler operation. 


FREE DATA SHEET AVAILABLE 





HOW CONCENTROL WORKS 


Concentrol works by effecting a rapid 
change in surface tension of steam 
bubbles which permit coalescence of 
small steam bubbles into bubbles of 
larger sizes. This results in the forma- 
tion of unstable bubble films which 
break readily upon reaching the steam 
disengaging surface of the boiler water. 
This does away with foam build-up 
and subsequent carryover. 











WATER TREATMENT 


THE BIRD-ARCHER COMPANY 


4337 North American St., Philadelphia 40, Pa. 
NEW YORK - CHICAGO 


IN CANADA 
The Bird-Archer Co., Limited 


t ra ntar 


IN MEXICO 


Calderas y Accesorios, S$. A. 
Amsterdam 291, Mexico D. F 











There's no one cure-all 


Each case is different. But you can select from Masters 
broad line the correct combination of features to 
give you the RIGHT horsepower, the RIGHT shaft 
speed, the RIGHT construction features, the RIGHT 
mounting . . . all combined into one compact power 
package. 

Master Motors, available in thousands and thou- 
sands of types and ratings (% to 200 HP) give you 
a breadth of selection you can get nowhere else. 
Master engineers can be completely impartial in help- 
ing you select the one best drive for you. 

Use Master Motors to increase the salability of 
your motor-driven products . . . improve the economy 
and productivity of your plant equipment. They're 


the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 


ELECTRIC MOTORS) 


— 
- 





ae... 
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’ 


: 
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You'll Have Many Uses for this 


Economical 3-Way * 
Control VALVE Climax Type 32 Ss > k 


Pe ee 


Type 32 RMC Control Valves (with manual 
reset) used as low pressure emergency shut- 
off with Type 86 Climax valves on fuel gas line 
in an Oklahoma Cycling Plant. 


Designed for service with low differential pressure 
across the valve, having a small diaphragm area, Climax 
Type 32 Control Valve is both economical and versatile. 
As a three-way valve the spring holds the upper or 
horizontal ports closed when control medium is not 
applied to the diaphragm; as pressure is applied, the 
ipper port opens for straight-through flow and the 
ower port closes 
To convert Type 32 to an inexpensive control or direct Climax Type 32-R valves used as automatic 
jlator it is only necessary to plug one of the valve pressure controls to shut down pumps supply- 
ing low-pressure separator on Gulf tidelands 
outlets. Thus, with one horizontal outlet plugged (Type platform at over-pressure or pressure drop. 
32-D) with the bottom outlet plugged (Type 32-R). With 
these easy modifications you have, within their capac- 
ities, very efficient control valves, reducing regulators 
or back pressure valves. The Type 32 with hookup 
variations will serve many unique applications in safety 
shutdown systems or alarm signals 
The cast iron body, stainless steel inner valve and 
Neoprene diaphragm make Type 32 a rugged and 
versatile adjunct to your controls system. 








Complete Literature on Type 32 and other 
Climax Diaphragm Control Valves. Ask for Catalog Section 
105. Your nearest BS4B branch office has an expert on 
Climax Controls to assist you with your problems 





? 


gliMa, 


SsB Biacx, Sivaus a Bryson, inc. 


Climax Controls Division, Dept. 4-F6 
7500 E. 12th St. . Kansas City 3, Mo. 
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Get 


ee ee 


something extra 


when you buy 
lead pipe 
and fittings 


Quantity, size, type, physical composition .. . 
these are what you specify when buying lead 
pipe and fittings. 

Do one thing more, however. Specify 
National and get certain extras...extras that 
take full advantage of lead’s ability to with- 
stand attack by corrosives. 


For one example, when you specify 
National “Tubond” pipe and fittings, you get 
the corrosion resistance of lead combined 
with the strength of steel, in a virtually in- 
separable union of lining and casing. You get 
equipment designed to handle acids under 
difficult conditions of temperature, pressure 
and vacuum. You get full flow-way. You get 
greater security against leakage, because of 
extra lead on flange faces. 
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Extras in design, in fabrication, in careful 
chemical composition. To get them make this 
specification: National! 


Lead pipe and fittings 
with a NATIONAL reputation 
LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3; 
Chicago 8; Cincimnati 3: Cleveland 13; Dallas 2; 
Philadelphia 25; Pittsburgh 12; St. Louis 1; Boston 6 
(National Lead Co. of Mass.); Los Angeles 23 
(Morris P. Kirk & Son, Inc.); Toronto, Canada 
(Canada Metal Company, Limited) 

*Reg. U.S. Pat. Off 














No Limit! 


to type of 


G-R Tubular 
Heat Exchangers 


The huge unit shown above, 
occupying the full length of a 
53-ft flat car on its way from the 
Griscom-Russell plant, is one 
example of the G-R manufac- 
turing facilities for heat 

transfer apparatus. 


At the other extreme are 
G-R Heat Exchangers that 
can be readily handled 


by one man. 
5 die 


Between the two extremes of the illustrated G-R Tubular 
Exchangers are the many types of G-R Heaters, Coolers, 
Condensers, Evaporators and Heat Exchangers, of which 
Griscom-Russell has built almost 200,000 to handle all 
types of liquids, gases and vapors for all industries. 

Each G-R design is based on the 85-year specialized experi- 
ence of the oldest and largest exclusive manufacturer of 
heat transfer apparatus. Each type has many distinctive 
features that assure superior effectiveness, economy and 
durability. 

Write for 32-page bulletin describing G-R Tubular Heat 
Exchangers in detail. 


THE GRISCOM-RUSSELL COMPANY 
MASSILLON, OHIO 


GRISCOM-RUSSELL On 
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lf Your Research and Development Program 
Involves Sulfonations...get these 


STABILIZED SULFURIC ANHYDRIDE 
Reactions of 


Sn i aS ha a 
t 7": 9 ~% 7 ae y 


STORAGE WHAT IT 1S — 


HANDLING 


end e0net HOW IT CAN MEET YOUR NEEDS 





: = HOW TO USE IT 
GENERAL CHEMICAL SULFAN is stabilized 
liquid sulfur trioxide. It provides Indus- . HOW TO HANDLE AND STORE IT 


try with sulfuric anhydride in a con- 

venient “workable” form, ideally suited oe 

to many processes involving sulfona- c 

tions and sulfations. 

WITH THE DEVELOPMENT OF SULFAN, many long-recognized, = CONTENTS OF SULFAN TECHNICAL 

but hitherto impractical uses of sulfuric anhydride ere SERVICE BULLETINS 

have been made possible. In production of detergents, Sete Se Bulletin SF-1—SULFAN 

dyestuffs, pharmaceuticals, textile wetting agents, or- . Gives potential uses, physical properties. 

ganics, plastics, and other products, SULFAN has given 

evidence of offering important economies and advan- Bulletin SF-2—"Reactions of SO,” 

tages. Possibly it can do the same for you. Lists reactions with aliphatic organic compounds, 

reactions with aromatic organic compounds, reac- 

FOR RESEARCH AND DEVELOPMENT GROUPS interested in studying tions with inorganic materials. 

this important new chemical tool, experimental quantities of Bulletin SF-3—"’Storage, Handli:g and Use of SULFAN” 

SULFAN are available. In addition, General Chemical has pre- Safety a ae nee A 
: , ‘ = : Safety and precautions, laboratory evaluations, sul 

pared four technical bulletins on suLFAN. Each one is packed fonation techniques, bulk handling, vaporization of 

with useful information. You will find them extremely helpful if SULFAN. ; . 

your work involves sulfonations, or indicates their use. When ? ¥ : 

writing for your copies, please fill in coupon completely, or make yar cae, Aa in manufacture of 

inquiry on your business letterhead. Contains latest information on the SsULFAN method. 














GENERAL CHEMICAL DIVISION, Allied Chemical & Dye Corporation 
40 Rector Street, New York 6, N. Y. 


} Bulletin SF-1 Bulletin SF-2 Bulletin SF-3 ) Bulletin SF-4R 
LJ Reactions of SO, Uses & Handling LJ Use in Detergent Mfg. 


“Sulfan”™ 


Name 


Please send me the following Technical Bulletins on SULFAN. (Check those that interest you). ; 
I 
! 


Or —— 
. . —EE = = | 


Title —_ 1 


Addr I 
*SULFAN is General Chemi- E ! 
cal's registered trade-mark L City ——- State _ 4 


for liquid sulfur trioxide. ma an a ear carcarcnrrcsrcr ar asacse ae aeaae a a ea e  S 
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eee IN ONE STEP 


IMMEDIATE ERECTION OF 
STANDARD A, B, and C * PLATFORMING UNITS 


NO DELAYS...NO WAITING FOR DESIGN DRAWINGS 


This is big news for the refiner who needs Platforming 


...and in a hurry! 


Procon can erect Platforming units of * 600, 1000, and 1500 barrel 
per day design capacities from drawings already on file. This 
means no time out for detail design—no extended interval 


between contract and construction. 


Actual capacities of these Standard units will vary according to 
refiner’s feed stocks and method of operation, but the range of 
sizes permits the refiner to choose the capacity best suited 

to his individual requirement. 





This file-to-field service is the answer to fast, economical 
construction and enables the refiner to take the shortest route to 
profitable on-stream production with the widely accepted 


Platforming process. 


PROCESS CONSTRUCTION 
75 EAST JACKSON BLYD., CHICAGO 4, ILLINOIS 
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with the ALL-METAL 
Foxboro dip Cell! 


ws 


oa ame * 





se 


.. gives fastest response, 
longest sustained accuracy, 
lowest installation cost 


h less expensive to install, far 
Foxboro mercury-less d ‘p Cell 
ser flow control 

sible displacement 

nless Steel elimi 

ervice on highly 

lered unmeasurable 


ssure by the 


j ps with 
te the wide accept- 
nary develop 
team t air flow. Write 
1 detailed B The Foxboro p Anca 746 Nepon- 
set Avenue Fo xboro, Masachusetts. U. S. A. 


RECORDING - CONTROLLING - INDICATING 


INSTRUMENTS 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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A MERCURYLESS METAL 
SUPPLEMENTING 


For differential pressure applications 
where accurate measurement is required 
without the use of a mercury manometer, 
Americon Meter Company now offers o 
bellows actuated instrument designed and 
built with choracteristic American preci- 
sion in ranges of 50”, 100” and 200” for 
working pressures to 1,000 P.S.). These 
new instruments are designed for ease of 
installation, accurate performance and 
minimum maintenance under rugged oper- 
ating conditions. 


Range changes ore made easily and sim- 

ply by removal of the low-side cover for 

eccess to the range spring without dis- 

turbing the high-side cover or any 

connections. Calibration, virtually tomper- 

proof since all adjustments are internol, 

is readily performed by applying the 

differential pressure on the high-side 

with low-side cover removed. Damage or 

distortion to the bellows due to sudden 

ETER’S over-range is prevented by stick-proof 

AMERICAN M check valves with flat, synthetic seats. An 
dditi i bellows P tes for vol- 

ume changes in bellows filling fluid result- 

DIFFERENTIAL PRESSURE ing from ambient temperature variations. 
The Tefion-sealed pulsation dampener, for 

accurate control of instrument response, is 


MEASUREMENT INSTRUMENT— externally adjustable under pressure. 


A ] - > . 
[ to = me American is and will continue to be the 

§ first name in metering dependability. For 

Pneumatic C 3 complete information on this lotest addi- 


tion to the American line . . . built with the 
Precision and extreme core characteristic 
of American Meter Company's century-old 
tradition of “Sustained Accuracy at Lower 
Got” oc 





Write for Specifications or Call the 
Neorest Office Listed Below 


NO PRECISE LEVELLING — NO SEAL POTS REQUIRED FOR WORKING PRESSURES TO 1,000 P.S.I. 
Pedestal, Panel or Overhead Hanger Mounting -- AMBIENT TEMPERATURES OF 
—Top and Bottom Gage Line Connections —25° TO 175°F. 


GENERAL SALES OFFICE: 1513 Race Street, Philadelphia 
Alhombra * Allenta * Baltimore * Birminghom * Restan 
ae ee ee 
Odewa * Omche + Pittsburgh 





DRI-FLO ORIFICE METER 


BELLOWS DIFFERENTIAL PRESSURE INSTRUMENT 
THE AMERICAN WESTCOTT MERCURY MANOMETER ORIFICE METERS 


© ONE-PIECE STAINLESS STEEL BELLOWS CONSTRUCTION 


Large area, fluid filled, seamless stainless steel bellows provide 
longer service life with minimum possibility of leaks caused by 
metal fatigue. 


DIRECT FULL SCALE RECORDING PEN MOVEMENT — 
NO EXTERNAL GEARING OR LINKAGE MULTIPLICATION 
Recording pen arm travels through the full 22% degree arc 


without complex external gearing or linkage multiplication. 
Standard American Westcott charts are used. 
































AMERICAN TYPE “B” TEFLON SEAL STUFFING BOX 
NEEDS NO LUBRICATION 


Noted for simplicity, this nearly frictionless precision unit pro- 
vides maximum accuracy... Requires No Lubrication. All stuff- 
ing box parts are removable and replaceable in the field ... No 
Shaft Freezing; No Leakage. 


© STAINLESS STEEL INTERNAL WORKING PARTS 


All internal operating parts of the new DRI-FLO Orifice Meter 
are of stainless steel except the ground and polished stuffing 
box shaft which is Monel metal. Body is cast steel. 





READILY ACCESSIBLE FOR CLEANING 


The meter body and internal working parts are easily acces- 
sible for inspection, calibration and cleaning by removing one 
or both case cover heads . . . without disturbing manifold piping. 


LMERICAN 
t 


AMERICAN 


1) So we OS : Me 62 6B. Ol, Os eg 
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Practically Self-Cleaning 


Air-to-air heat exchanger has 
straight, smooth tubes with no 
pockets to collect dirt or mois- 
ture. Velocity of cooling air 
through tubes keeps surfaces 
swept clean. If sticky dirt piles 
up, tubes can be cleaned quick- 
ly with long handled brush. 


Uniform Cooling 


Tubes for carrying cooling air 
are distributed uniformly 
around the perimeter of the 
stator and along its full length. 
Result: heat travels over a 
short path and the interior is 
uniformly cooled, 


Choice of Tube Materials 





———— Allis-Chalmers tube-type mo- 





Copper 








Admiralty 





Co 


—_—— 





Aluminum 








Antimonial Lead 


tors can be built for service in 
corrosive atmospheres. Tubes 
may be made of a variety of 
materials. Motors will carry 
Underwriters’ Label for Class 
I Group D or Class Il Group 
F or Class II Group G. 


Compact 








Allis-Chalmers tube-type mo- 
tors are little or no larger than 
open motors of the same rat- 
ing. Internal compartmenta- 
tion divides motor into two 
chambers, keeping pressure at 
a lower level should an inter- 
nal explosion occur. 








Get Complete Information Now — Ask your Allis-Chalmers district office repre- 
sentative about tube-type explosion-proof motors in sizes up to 2000 hp with 


Underwriters’ Labels to 800 hp 


consin, and ask for Bulletin $1B7149. 


Or write Allis-Chalmers, Milwaukee 1, 


Wis- 


A-3768 


ALLIS-CHALMERS 
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hosphorized 
Admiralty Heat Exchanger Tubes? 


High Resistance to Sulfides and Other Active Sulphur Compounds 


In order to assure uniform chemical 
composition and inherent soundness, 
Scovill produces Phosphorized Admi- 
ralty tubes by its continuous billet-cast- 
ing process which consistently maintains 
the optimum amount of phosphorus. 
Adding as little as 0.02% phosphorus to 
Admiralty also gives maximum resist- 


ance to dezincification while retaining 
all the other desirable properties of this 
alloy. 

Scovill’s 40-page Condenser Tube 
Booklet is available to users who re- 
quest it on their business letterhead. 
Scovill Manufacturing Company, 14 
Mill Street, Waterbury 20, Connecticut. 


Only Scovill Phosphorized Admiralty Has All These Advantages . . . 


@ Uniformity and soundness resulting from 
Scovill i ting techni 


J 7 





@ Relative i ity to dezincifi 





@ High resistance to sulfides and other active 
sulphur compounds 


© Satisfactory resistance to weak mineral 
acids and acid mine waters 

®@ Good resistance to velocities under 7 fps 

@ Excellent performance at relatively high 
operating temperatures 


© Superior performance in fresh, salt or brackish waters 





SCOVILL HEAT EXCHANGER TUBES 


“You can’t buy better brass” 
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STAINLESS sTeet 


ALUMINUM 


NEED METALS? — 


> 
yNCONEL BRASS Sheet, Plate, Tube, Pipe, Wire, Rod and Bar, Extrusions, Structural 
NICKEL” Shapes and the following INDUSTRIAL PRODUCTS: Fasteners, 
Tube Fittings, Pipe Fittings, Valves, Silver Brazing Alloy, Welding 
COPPER Material, Solder, Castings, Tube Expander Equipment, Liquid Plastic 
Protective Coating, Metallic Caulking Compound, Aluminum Metal 
Trim, Waterproof Borriers, Nails, Handrail Fittings, Low Melting 
Alloys, Aluminum Jocketing, Wire Cloth and Rope, and “O” Rings. 


STEEL 


Precision Equipment for Shearing and Slitting 


*Not stocked in Kansas City or St. Louls territories. 








@ DAVENPORI, (OWA . 
@ INDIANA ND. 
C.QMAHA-NEBR. @ ‘DECATUR, ILL. 
T® $1. Louls 
DENVER +@ KANSAS CITY 


@ WICHITA, KANS, @ MEMPHIS, TE 


t@ TULSA 
@ JACKSON, MISS. 
@ SHREVEPORT, TA. 
Bs tapes @ SAION la. 

w 

* ORTH, TEXAS +9 evil Onis 

@ SAN ANTONIO, TEXAS 

@ BEAUMONT, TEXa 

T@ HOUSTON 





THEN CALL: 


METAL GOODS CORPORATION 


= Call, wire, or write nearest Metal Goods Corporation Representative: 
a General Offices Tulse 3, Oklahome SALES SERVICE OFFICES Davenport, lowe 
302 North Boston Jackson, Mississippi 924 Stote Street 
781 Raymond Rood 


St. Lovis 15, Missouri Robert L. Therp 
George E. Akerberg 


Scott J. Harrison 
Phone 4-1175 Phone: 2-3156 
Phone: 5-271! 
A Houston 3, Texas Omaha, Nebraska 
OFFICES AND WAREHOUSES >O%NO *: em Wichite, Kenses 3515 No. 67th Avenve 
$0. Leute 1S, Miesourt Horris T. Gregg 2200 Eost Central C. M. Cooley 
$239 Brown Avenve Phone: CEntrai 868! Roy Noller Phone: Walnut 1112 
Phone: 7-892! Beaumont, Texas 
Denver 2. a Decatur, Illinois 238 Bowie Bidg 
2425 Wolnet Street 5 West Sunset LT.o0 
' M J ~ te iodson 
“< ey Gy 08, Ee Cornelius C. Dehn Ariie W. Tempel Phone: 4-7536, 4-7537 
' pertingion Phone: AComo 589! Phone: 8-1314 
rank D. Hogen 7 Fort Worth, Texas 
Phone: NOrclay 3516 Dalles 9, Texas Baton Rouge, Lovisione =. 321 Carolyn 
6211 Cedar Springs Wd 4419 Mimosa Street John M. Turbitt 
Som D Hodgdon Paul P. Vidovic Phone: FOrtune 4369 
Phone: Elmhurst 3271 Phone: 4-4738 


Nels Hower 
Phone: GOodfellow 1234 


Sen Antonio, Texes 
New Orleans 12, Le ladianapelis 2, ind. 2012 Alamo Not Bidg 
432 Julio Street Horry L. Newton Roy D. Bagoley 
Cart 1. Wedemever 1333 N. Pennsyivania Phone: GArfieid 316! 
Phone, CAnal 7373 Phone: Lincoln 4980 

Memphis, Tennessee 

713 Columbian Mutvel 

Tower Bidg 
Robert W. Downs 
Phone. 5-872 
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LECTRODRYERS are production tools at these 


American “4 Plants 





DRY air picks up powdered resin to keep it DRY 
at American Cyanamid's Wallingford, Conn. plant 








Get molding powders DRY and keep them that 
way; that’s the function of this portion of the 
> production line in this ultramodern plant. There’s 
aha no moisture in the air that picks up molding 
; powders as they come from the cyclones—no mois- 
rises hele": ture to impair the quality American Cyanamid has 


ravine the tery ye . 
nvacsematvanant: (f | compounded into these products, 
pede foc une way cog nee | OE t > 











On instrument air at Calco 
Chemical Division, Willow Island, W. Va. 


No moisture gets into air lines here to condense, 
form ice, rust or sludge and cause trouble. 

Two Lectrodry ers* designed especially 

for instrument air work, catch the vaporous 
moisture which aftercoolers, filters and separators 
let by. Caleo Chemical Division’s products are 


consistently higher in quality, therefore. 


Two Type BY-1 Lectrodryers help hold sensitive chemical reactions on 
the beam by DR Ving the air supplied to controls. 


Holding humidities constant at Lederle 
Laboratories Div., Pearl River, New York 





Control the quality of air surrounding processes, 
just as you control materials going into 
products; this is a rule for quality production at 
Lederle Laboratories Division, as at the other 





divisions of American Cyanamid Company. 
Besides sterilizing the air here, Lectrodryers 
hold it at a constant temperature and humidity. 


You probably have plenty of places where 
Lectrodryers will help you boost quality and speed 
production. For help in finding out, write 
Pittsburgh Lectrodryer Corporation, 

307 32nd Street, Pittsburgh 30, Pennsylvania. 


Aureomycin and penicillin are packed in a sterile area where the air is held 
at 6% relative humidity by these Lectrodrvers, 
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LECTRODRYERS DRY 
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No matter 


how vou look at a 


Chemico plant 


it’s a 
profitable 
investment 


If you are thinking of expanding present fac ilities 
or erecting a new plant for the manufacture of 
heavy chemicals, look into Chemico’s all-inclusive 


service, 


PLANNING—AIl factors that may influence design 
vailability of raw materials and utilities, 
location of pl unt site, soil conditions . . . are 
checked before starting engineering designs. Each 
Chemico project is planned to meet your specific 


needs, 


PROCESS—Chemico offers a wide range of 
processes for the production of heavy chemicals. 
Every one is proved in service . . . designed for 


maximum output at lowest product cost, 


MANPOWER—Automatic operation, centralized 
control and efficient plant layout minimize man 
»wer requirements Maintenance is simple. Equip 


nt is never “hard to get at” for repairs, 


DELIVERY—Chemico trains the operating crew 
turns over an efficiently operating plant on a 
one-contract, one-responsibility, performance- 


at inteed basis 


ewpoint, a Chemico-built plant is a 
estment, Proof? 37 years of successful 
completing more than 800 installa- 
put the world. 


CHEMICAL CONSTRUCTION CORPORATION $S 


atu | 3) 
{88 MADISON AVENU E, NEW YORK 22, N. Y. BS 
couse 


cesses ennmcuen Chemico plants are 
JOHANNESBUE profitable investments 
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A giant $25,000,000 building pro- 
gram, which started in 1945, has 
made this Milwaukee home of 
nearly century-old Miller High Life 
beer one of the most scientific- 
ally advanced breweries in the nation. 
Dominated by the towering 200-feet 
high brew house, this vast 28- acre 


——F ao, iT i t 


olson 

steam 

traps on one 

of Miller's mash 
cookers. Consump- 
tion, 7000 Ibs. hour. 


plant has a daily capacity in excess of 4,000,000 bottles 
and cans. Miller has adopted Nicholson thermostatic steam 
traps almost 100%. It is significant that this outstanding 
brewing firm, like many leaders in the other processing 
industries of the nation, has i 

see why leading plants are in- 

creasingly standardizing on 

Nicholson steam traps for. il 

positive drainage 

heat transfer... . 


TRAPS - VALVES - FLOATS 
207 OREGON ST., WILKES-BARRE, PA. 


Sales and Engineering Offices in 53 Principal Cities 
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@ Putting Visco dehydrating and desalting 
chemicals to work for you is an absolute 
guarantee (in writing, if you wish) of 
consistently uniform emulsion-breaking 
efficiency. Every one of the big blue 
Visco barrels contains 55 gallons of 
working emulsion-breaker ...to give you 
minimum cost per barrel of dry oil. Call 
Houston, CAPITOL 7300, collect, for 
prompt action or more details on Visco 
chemicals and field service. — 


VISCO PRODUCTS COMPANY 


INCORPORATED 


N City National Bank Building 
— Houston 2, Texas 
—— 


eee CONSISTENTLY EFFICIENT DEHYDRATING AND DESALTING CHEMICALS 


PeQ@TVE E: Vieco Products Company is authorized to manufacture and sel! Visco Oi! Treating Compounds for use in the breaking and resolving of oil ‘ 
such we, under the following United States ent 2,060,689; 2,060,640; 2,206,589; 2,214,783; 2,214,784; 2,225,189; 2,908,414; 2,307,813 ; 2,818,084; 2,318,035; 2.32) 056; 2 385.554; 2 464.008: 
2,514,399. Visco Products Company is “en on a royalty basis. to oil companies, and to others desiring to practice the patented subject matter, under any and all of 
oil treating compounds at will from any vendor, or to prepare the compounds for use or to use the 
Visce Preducts Company, Houston, Texas 
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There’s no maintenance 


problem where you use 


“CENTURY’”’ 
corrugated 
ashestos-cement sheets 


As vou know, among railroading’s headaches are its 
many maintenance jobs. Here a big one was lopped 
from the list, right at the start—by the use of 
“Century” Corrugated Asbestos-Cement Sheets 

because roofs and siding of “Century” Asbestos 


Corrugated reduce upkeep to a minimum 


Buildings so constructed provide permanent pro- 
tection for men, equipment, materials and finished 
products “Century” Asbestos Corrugated can not 
burn, rot or rust; rodents and termites can’t hurt it; 
it resists many chemical fumes. And regardless of 
climate, driving winds and deluging rains, it never 


needs protec tive painting to preserve it! 


This unique material can be applied quickly, easily 
and inexpensively. The sheets are very strong, yet 
can be cut and drilled with ordinary working tools, 


and fastened in place with a minimum of labor 
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Diese! Repair Shop, Signal and Control Tower at the Settegast Freight 

Yerd of the Missouri Pacific Lines at Houston, Texas. Buildings sided 

with long-lasting “Century” Corrugated Asbestos-Cement Sheets. 
Engineers and Builders: The Austin Company 


If you are planning to construct from the ground up, 
or need merely to “re-cover” an old building, give 
earnest consideration to the outstanding money- 
saving qualities of “Century” Corrugated Asbestos- 
Cement Sheets for both roofing and siding. We'll 


be glad to send you complete details on request. 
Pm - 
Nature made Asbestos... 


Keasbey & Mattison has made it 
serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY © AMBLER © PENNSYLVANIA 








PRECISION PERFORMANCE of 
PRESSURE VESSELS STARTS HERE 


Precision controlled quality starts in 
Midvale pressure vessels when the 
molten steel pours from the giant 
ladles in Midvale’s open hearths. From 
then until the final machining oper- 
ation skilled hands build unsurpassed 
performance into equipment for the 
petroleum, chemical and other proc 
essing industries. 

Midvale’s experienced craftsmen 
and engineers are equally skilled in 
producing the finest in small vessels to 
withstand low pressures . . . or large 
forged steel vessels to stand pressures 
up to 9000 pounds per square inch. 

For precision produced forged pres- 
sure vessels, heat and corrosion re 
sistant castings, tube supports and 
hangers to your most exacting specifi- 
cations let Midvale make them. Our 
engineers are ready to help you design 
them . .. our experienced men work 
ing with the most modern equipment 


can produc e them. 


THE MIDVALE COMPANY 


NICETOWN + PHILADELPHIA 40, PENNA. 


Offices: New York, Chicago, Pittsburgh 
Washington, Cleveland, San Francisco 


PA Va: 


Cuslom Steel Makers To Pndustiy 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 





For example, Kaylo Heat In- 

sulation reduces inventory require- 

ments because: 

1. Wide effective temperature range 
up to 1200° F.—-eliminates the need 

for combination coverings in nearly 

all operating conditions. 

2. Simplified Dimensional Standards 

allow nesting. 

3. Unmatched selection 

and sizes reduces the number of pieces 


of shapes 


required per job. 


2 YLO 


Kaylo Heat Insulation reduces in- 
stallation costs because: 

4. The material is lightweight, strong 
and easily handled. 

5. It is easy to cut and fit with stan- 
dard tools. 

Kaylo Heat Insulation is a hydrous 
calcium silicate—the heat-saving ma- 
terial that is revolutionizing insula- 
tion practice with its outstanding 
combination of advantages. Get all 
of the facts now. 


\ 


\ 
for femperatures 
up to 1200° F. 


Simplified Dimensional Standards 


mean that O. D.'s of insulation correspond to 
O. D.'s of standard pipes, assuring proper fit 
for nesting, when necessary. With this system 
of snug nesting, Kaylo Heat Insulation assures 
fits for all operating conditions, requires less 
items—reduces inventory stocks. 


WRITE FOR FREE BOOK —"Kaylo Heat Insu- 


lation.” 


Address: Dept. N-241, Owens-lilinois 
Glass Company, Kaylo Division, Toledo 1, Ohio. 


... first in calcium silicate 


..pioneered by OWENS GP ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO — KAYLO SALES OFFICES: ATLANTA * BOSTON * CHICAGO + CINCINNATI + CLEVELAND + DETROIT 


HOUSTON + MINNEAPOLIS + 


, 
shing ( 


Pul 


NEW YORK + 


mmpany 


OKLAHOMA CITY + PHILADELPHIA «+ 


Publication 


PITTSBURGH + ST. LOUIS * WASHINGTON 
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FIT THESE 
NORDSTROM TYPES 
TO YOUR 
REFINERY PROCESS 








Z 
¢ 





Nordstrom Valve Specifications 


most widely poe: 

These specification sdeaate. q , 
Which va ai Which cia Size? ” p =e 

emperature and pressure 
How does the valve fit into flow line? 
. every essential fact. 
Ask your Nordstrom sales engineer 
to show you a copy. It will help you 
choose the right valve for each refinery 
service whether you're designing a new 
lant, making replacements in an 
old one, or building a specification 
list. Call your nearby 
Rockwell office, or write 
\ Rockwell Manufacturmg Company, 
400 N. Lexington Ave., 
Pittsburgh 8, Pa. 


THERE'S A SPECIFICATION SHEET 
FOR EACH OF THESE PROCESSES: 


Catalytic Polymerization Fluid Catalytic Cracking Naphtho Polyforming 
Crude Topping and and Gas Recovery Phenol Extraction 
Vacuum Distillation Girboto!l Process Propane Deasphalting 
Cycloversion Houdrifiow Catalytic Propane Dewaxing 
Delayed Coking Cracking and Solexol Process 
Distillate Recovery in Gas Recovery Solvent Dewaxing 
Cycling Plants Hydroforming Process Thermal Cracking 
Dvo-Sol Solvent Extraction Light Ends Fractionation Thermal Reforming 





EACH PROCESS 
SPECIFICATION SHEET 
GIVES YOU THIS DATA— 


1_ A Simplified Flow Diagram of the Process Rockwell 


Process Conditions 
}. Average Temperoture and Pressure Ranges Ancth Product 
nother roduc 
4. Choracteristics of Line Fluids and Goses 


Recommendations for Nordstrom Valves 
ond Lubricants LUBRICANT SEALED TO KEEP UPKEEP 


Built 
Nordstrom Valves 





WANT TO Saye 
THE DIE COST 








e AT PRESSED STEEL CO. 
DIES ARE ON HAND for 
200 STANDARD STYLES 


Upon request, we will send you a bulletin listing 
complete specifying data on 200 standard styles of 
bubble caps and risers furnished by The Pressed Steel 
Co. With dies on hand for this wide range of styles, 
it is entirely likely that we can save you the die costs 
on your bubble cap requirements. Caps to meet 
special needs will be promptly designed. PSC bubble 
caps are fabricated from the complete list of alloys 
which are available today. This enables us to meet 
any specific corrosion or coking problems. Also welded 


alloy tubing, conveyor flights, etc., to any design 
or metal specifications. 

An important supplier of welded alloy equipment to 
the refining industry for almost a quarter of a century, 
Pressed Steel Co. offers you a wealth of experienced 
engineering assistance and production know-how. 
Send blue prints or write as to your needs. 


NEW LE JONS BUBBLE CAP 
ASSEMBLY SAVES 7 WAYS 

PSC bubble caps and risers are furnished for all 
methods of tray assembly. Included is the new Le Jons 
method, which features unprecedented simplicity and 
saves in 7 ways. Let us send you data 

on the 200 standard styles of PSC caps 


and risers, and our assembly methods. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 


IN PRINCIPAL CITIES 


Petroleum Refiner 
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KAST-SET A. P. Green KAST-SET is o rapid setting, high 
strength refractory castable. Mixed with water, it tokes 
on a hydraulic bond without the application of heat. 
KAST-SET will not shrink, hos excellent resistance to 
abrasion, and is ideally suited for monolithic linings. 
lt may be used at temperatures up to 2750" F. 
KAST-SET is recommended for making speciol shopes 
quickly ond easily, right on the job. 

















A.P. GREEN 


High Quality REFRACTORY 
AND INSULATING CASTABLES REDUCE 
“DOWN TIME” AND LABOR COSTS 


There is a specific A. P. Green Castable for every 
refractory application in the petroleum field. Methods of 
installation, which include troweling, pouring and “‘gun” 
application, vary with the particular characteristics of the 
job. Each A. P. Green castable refractory is specifically 
designed to provide the required properties of insulation, 
strength, abrasion resistance and refractoriness for high 
efficiency operation of petroleum equipment. 

For detailed information and recommendations without 
obligation, write the Engineering Department of the 

A. P. Green Fire Brick Company ... or call your 

local A. P. Green distributor. 


A. P. GREEN FIRE BRICK CO. 
MEXICO, MISSOURI, U. S.A. 
in Conoda 
A. P. GREEN FIRE BRICK COMPANY, LTD. 


Toronto 15, Ontario 


KAST-O-LITE a lightweight, insulating 
castable refractory recommended for 
temperatures up to 2500° F. It is used 
for complete monolithic linings in all 
types of oil stills and heaters, tor stills, 
oir heaters, heat treating furnaces, 
fives and stacks, and for furnace hearth 
insulation. Reduces heat loss. insures 
closer temperature distribution 
and control. 


CASTABLE INSULATION No. 20 


A hydraulic-setting castable for 
temperatures up to 2000° F. 

Rec ded for pl 
monolithic linings and lightweight 
panel construction in oil stills 
ond heaters. Weighs 50 pounds 
per cubic foot in place. 





CASTABLE BLOCK MIX 
A hydroulic-setting castable 
insulation for temperatures up 
to 1600° F. CASTABLE BLOCK 
MIX bines the advantag 
of a castable material with low 
conductivity and light weight. it 
provides maximum insulating 
efficiency and ease of 
installation. Weighs only 20 
pounds per cubic foot in place. 





CASTABLES FOR GUN APPLICATION 
SK-7 and KS-4 were designed for use in 
combination to form composite linings in catalytic 
regenerators, reactors, and other petroleum 
equipment. Frequently a lining utilizing only SK-7 
or KS-4 will fulfill the requirements of the job. 
These ¢ bles ore adaptable to a variety of 
installations, particularly in places where normol 
pouring castables cannot be used. 





SK-7 Gun application of SK-7 produces a 


lightweight lining with excellent strength and 
insulating efficiency. installation and labor costs ore 
reduced — no forms required. ideal lining for ducts, 
fives and breechings. 


KS-4 This strong abrasion resistant castable can be gun applied 
with a minimum of rebound loss. Recommended for catalytic 
regenerator linings, stack linings, bubble towers, and duct 

linings exposed to abrasion or corrosion. 


PROPERTIES OF A. P. GREEN CASTABLES 





~ 2 Green 


Kast-Set 


Kest-O-Lite 


Ne. 20 Block Mix 





REFRACTORY 


Recommended for Maximum Temperature of 


12750° F. 


2000° F. 1600° F. 





Amount Required per Cubic Foot, Dry 





110 tb. 





78 tb. 

















50 Ib. 20 Ib. 





PRODUCTS 


June, 1952—A Gulf Publishing Company Publication 


Distributors in the Principal Cities of the World 








WITH 


HANCOCK 


FLOCONTROL VALVES 


notche 
other make- 
valve settings 
Valves in 
point control” 
sure. The sturdy 
attached to the 
100th 


in- 


filed 
tying and 
of marking globe 
Flocontrol 
2 


be sure Of “pin 


OCK you 
perature or pre 
dial and pointe: 
1its settings to within a 1 
handwheel! And 
etting exactly, any 


you can 


plicate any 


k Flocontrol Valves are available in 


Both types are 


trong, 
with scientifically de- 


it compels propor- 
the ent rel ft of the 


have long- 


low is 


se valve 
traight-line f 
hort-wearing, fine 
valve. The ts and 
900 Brinell” stair 


steam cut- 


SCa 
ho 
tances OI 


nized 


wk. Minimize repairs and 
t efficient and 
ist Hancock 
touch with your 


’ ‘ ‘ 


itor for complete 


ne mo 


ret n 


HANCOCK BRONZE FLOCONTROL 
VALVES: Types: Globe and Angie. 
Sizes: 4%" through 2”. Screwed 
Ends. Available in 150+ and 
300= Series. 


V-PORT DISC is scientifically de- 
signed. Shut-off seating surface 
is entirely removed and sepzrate 
from the controlling V-Ports. Wire- 
drawing and cutting action are 
minimized. No separate shut-off 
valve needed. Hancock Flocontrol 
Valves are “2 in 1" valves. The 
separate seating surface on the 
V-Port disc gives you a shut-off 
valve as well as a control vaive. 


HANCOCK 600+ STEEL FLOCON- 
TROL WELDVALVES: Types: Globe 
and Angie. Outside Screw and 
Yoke. Sizes: 4" through 4” 
Screwed, Socket Welding and 
Flanged Ends. Available with 150=, 
300+ and 600+ Series Flanges. 


When Hancocks go in, valve costs go down 


MOORE. 


CONSOLIDATED’ SAFETY AND RELIEF VALVES, 


MAKwEtt A product of MANNING, MAXWELL & INC. WATERTOWN 72, MASSACHUSETTS 
2F HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES 
NDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX 


FTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


« 
£ 
3 MAKERS 


AMERICAN CRANES, ‘BUDGIT 


AND LOAD | 





BOOSTER for 
PITTSBURGH 


ae Pm 


7 Pratt Compressing Station of the Equitable 


Gas Company will increase the flow of natural gas to 

the Pittsburgh area during periods of high demand. 

Pressure is boosted; gas from a local field is compressed 

and delivered to the system; and gas compressed and 

stored underground during low periods is released as 

needed. 

Stone & Webster Engineering Corporation was retained 

for the design, and supervision of construction ~ ; 
e This project, consisting of compressing station and a 


1 ) snaes . 
of the Pratt Station. dehydration unit, has a capacity of 52 million standard 
cubic feet per day. 


STONE & WEBSTER ENGINEERING CORPORATION 


BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS (GREAT BRITAIN) LTD. 


Pratt Compressing Station, Waynesburg, Pa. 





Complete 
Seating Contact! 


You know you've got it with... 


CHAPMAN 


Exclusive {>} Check Valve 


Nothing can “unseat” the cisc-ring of this valve from its drop-tight 
contact with the body-ring . . . because clearance at the hinge-pins 
means that this contact is complete. There is no sliding action, conse- 
quently no wear, no leakage. And the pivoted disc is cushioned to an 
easy, silent closing . . . without slam . . . in installations that don’t 
have unusual piping arrangements. 

What's more, hydraulic laboratory tests at a top engi- 
neering school prove that the specially designed disc 
and streamlined valve-body reduce head loss as 
much as 80°; under conventional swing-type check 
valves. See the graphs of these tests . . . and illustra- 
tions of the unique construction features of Chap- 
man Tilting Disc Check Valves .. . in Catalog 
No. 30 (yours for the asking). Write. 


THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASSACHUSETTS 











Cross-section of the Chapman T:' ~s- 
Disc Check Valve. A feature of the de- 
sign is that the disc seat lifts away from 
the body seat when opening, and drops 
into contact when closing, with no 


sliding or wearing of the seats 





W-S Forged Steel Fittings 
SCREW-END and SOCKET-WELD TYPES 


Wherever petroleum is produced, processed, or conveyed, 
Watson-Stillman FORGED Steel Fittings mark the lines to lower 
operating cost and higher profits. 


Quality—in Quantity—has earned and sustained the Watson- 
Stillman position of first-to-see when industry seeks a solution 
to a specific fittings problem. Despite an enormous increase in 
the use of its low service cost fittings, Watson-Stillman has never 
relaxed its concern for the metallurgical aspects of product 
development. 








First to identify itself with the establishment of standards for the 
properties of special purpose fittings alloys, Watson-Stillman 
technicians continue in close association with the engineering 
research efforts of a score of basic industries .. . will be glad to 
lend a hand on your next fittings problem. 

9-M-3 

* Stronger * Smaller * Lighter * Tighter 
* More Uniform * Lower Sérvice Cost 


SOLD THROUGH LEADING DISTRIBUTORS . . . EVERYWHERE 


DISTRIBUTOR PRODUCTS DIVISION [W77Y FLV MY TN VG 


ROSELLE, NEW JERSEY ESTABLISHED 1848 


Designers and Manufacturers of Forged Steel Fittings, Wire Rope Shears, Hand Pumps, Jocks, Pipe Benders and Hydraulic Equipment 
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a new 
and 
Selected 
bleaching 


Clay 

of highest 
quality 
for 
refinery 
use 


Main Office: Houston, Texas + P.O. Box 1675, Houston 1 





It’s your industry... It’s your story... It’s the book for you... 


Me Q 


Oil 


a dramatic picture story 
by Thomas Hollyman 


PUBLISHED BY RINEHART & COMPANY, INC. 








It’s a book you'll use hundreds of times 
—the picture story that captures 
the personality of an industry 





@ Consulting photographic editor of Holiday, and a 
contributor to other top magazines, Tom Hollyman 
now turns his lens on o#/—to tell its exciting 
story in terms of the industry’s men and women. 
Dramatically photographed, concisely written, 
clothbound and oversize, “The Oilmen” tells petro- 
leum’s full story from search to discovery...through 
production, refining, transportation, marketing... 
to the ultimate user's door. It’s a book the industry has 
needed for years, a book that every man and woman 
associated with petroleum must see, read, own. 
Rinehart & Company, Inc., Dept 26 
242 Madison Avenue, New York 16, New York 
Shell Oil Company end its employees co-operated with Mr. Please send me copies of THE OILMEN @ $1.50. 
Hollyman to make this picture story possible—and offer I enclose check or money order in the amount of $ ; 
this announcement as a service to the men and women who 
heve made oil the nation’s No. 1 source of energy. 


Name__ ‘ — — 


Address 
“The Oilmen,” published by Rinehart & Company, Inc. 
First Edition available May 1, 1952 
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Let vs PROVE how you can 
save thousands of dollars in 


tower costs, and still obtain 


higher capacities and effi- 


ciencies- Bulletin No. 629 
illustrates how others have 
eccomplished these resultsi 


write for it today- 





BOX 


McKetta Is New 


chairman of the depart 


Editorial Director "°"' ©! (hemical Engi 
neering of the University 
f Texas, 1949-51, has resigned his position 
iversity to take over the expat d 
PETROLEUM REFINER as 
editorial director 
Dr. McKetta, experienced in the practical 
chemical engineering and processing 
active in the attfairs of the American Chemical 
Society, American Institute of Chemical Engineers 
and American Institute of Mining and many other 
scientific societies, and regarded by his fellows and 
students as an outstanding teacher, took up his 
new duties with PerroLeum ReFiner on June 1 
This announcement, being made formal in this 
issue, was given the staff early in 1952 by Ray I 
Dudley, publisher and president of Gulf Publish 
ing Company, when William L. Bolles indicated 
his intention of returning to Monsanto Chemical 
Company in Texas City, where he had worked 
before taki g over the editorial duties a year ago 
‘We are most pleased that John McKetta has 
decided to come with us,” Mr. Dudley declared 
He stands very high in his profession and we are 
sure that the brilliance he has shown as an author 
adi 


d teacher of engineering subjects will soon be 


a 


reflected in his handling of the technical section of 


our magazine. He ts ll versed in all phases of 


the processing field, and is a splendid writer and 


‘sides all this, he has a dynamic per 
| a great asset 
his teaching duties at Austin, M« 
Ketta has en acting as assistant director of the 
Texas Petroleum Research Council, a duty which 
he will be carrying on until his contract expires 
September | 


nee March 1, McKetta has spent considerable 


nting himself with his new 


statf deta Coimnecidentally 


t of McKetta’s ay 
iddi l 


pomtment 
PETROLEI 


who Jur 


DR. JOHN J. McKETTA, 


John J. McKetta 


tailed announcement on page 150.) George Gibbs 
under the new editorial setup, has been named 
Process and Construction editor, Gibbs has been 
associate editor of PeTroLeUM REFINER for nearly 
a vear. Al Reese is special assignment editor, Gil 
bert Wilson is Western editor, Cecil W. Smith is 
economics editor, and Ben Gillespie is assistant to 
the managing editor. Silas B. Ragsdale continues 
as managing editor and Dudley as publisher 
McKetta, a native of Pennsylvania, completed 
his undergraduate work in chemical engineering at 
rri-State College, Angola, Ind., in 1937. After four 
vears in development and production with Wyar 
dotte Chemicals Corporation, he served as director 
of chemical development with (¢ B. Schneible 
Company until he was awarded a teaching fellow 
ship at the University of Michigan in 1942. Here 
he took a bachelor’s degree, then a master’s (1944) 
and his doctorate (1946) all in chemical engineer 
ing. At Texas he served as assistant professor 
associate professor and professor of chemical engi 
neering. In June, 1949 he was named chairman ot 
the department, which rotating post he held for 
two years 
\uthor and co-author, he has published articles 
in many magazines including PETROLEUM REFINER 
He holds membership in a half dozen professional 
societies, 1s listed in “American Men of Science,’ 
Who's Who in Engineering Who Knows—and 
What,” and “Who's Who in American Education 
The assignment of special departments to the 
f PeTROLEUM Reriner follows lines whicl 


ve proven most successful on World O 











Whatever your gasoline additive needs, you can fill 
them all from one dependable source of supply with 
uniform, rigidly controlled quality standards. 
Du Pont is the only manufacturer of a complete 
line of gasoline additives. Constant research at the 
Du Pont Petroleum Laboratory aids in improving 


their quality and increasing their effectiveness. 


ECONOMICAL TO USE—In addition to the Petro- 
leum Laboratory, the Du Pont Petroleum Chemicals 
Division maintains five completely staffed and fully 
equipped district laboratories to work exclusively 


on your additive problems. Their work is aimed at 


helping you gain greater efficiency in the use of 
additives. And their recommendations may well 
result in substantially lowering your treating costs. 

For the full story on Du Pont gasoline additives 
and the technical services that go with them, get in 
touch with the nearest Du Pont Petroleum Chemi- 


cals Division district office. 


6 uv 5 pat OFF 
Better Things for Better Living 
- « « through Chemistry 


Petroleum Chemicals 


District ( Chicage District 


E. 1. DU PONT DE NEMOURS & COMPANY I[INC.) 


Petroleum Chemicals Division © Wilmington 98, Delawore 


Lahoratories ( Houston, Texas 
g 0 


El Monte, Colif 


Offices ( 


CANADA 3n0 oronto, Ont.—Montreal, Que —Coigory, Alta, 
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2 FULL EFFECTS of the 
Making Up for United strike 


The Shutdown °" supplies of petroleum prod 


inventories can again be made 
can be little question that shutdown of almost 40 


States refinery 


ucts cannot be appraised until 
However, there 


percent of the nation’s processing capacity has hit 
fuel oil stocks the hardest. Now that most of the 
struck plants are back on stream, there seems to 
be no threat of Motot fuel 
stocks, fortunately, at the highest level 


a gasoline shortage 
had been 
in history, and they apparently weathered the 
crisis with little difficulty 

rhe greatest effect on supplies will not be felt 
immediately, but will be in the form of threatened 


shortages of heating oil for the coming winter 


Prior to the strike 


were only slightly above 1951 levels, vet prospects 


distillate inventories 


season 


are good for a sharp consumption increase this 


winter. The gain may be as much as 10 percent 


over last season. Unless large quantities of dis 


tillate are manufactured between now and No 


vember, the supply problem would be very acute 
should the winter prove to be more severe than is 
normal 

In the coming fight to build up heating oil in 
refiners have 


ventories, several important factors 


favor. One is that large withdrawals of 
1 


in their 
motor fuel during the lay-off have made room for 
the heavy production that must accompany the 
high refining level necessary to build up distillate 
stocks for the coming heating oil season. The other 
is time—time that will 
making up the losses 


boost to the situation could be 


prove so necessary it 
\n important 
given by the government's allowing higher price 
ceilings on heating oils. That would certainly en 
courage refiners to adjust their yields for greater 
fuel oil output at the expense of the money prod 
uct, gasoline 
Refinery runs for the last half of the year will 
have to average between 6.9 and 7 million barrels 
daily to make up for the shutdown, and that rate 
require nearly 95 percent of the nation’s 
itv. That would be 250,000 barrels per day 
higher than this vear’s average prior to the strike 


ind such a high level will be difficult to maintain 


ANNUAL meeting re 
American 
Association 


\T THI 


Dangerous concluded of the 


To Liberty 


cently 
Business Publications, at 


leading business papers of the 


f the 
United States, the following resolutions were adopted 
‘Be it further resolved that the repeated practice 
of the Executive Department of the United States 
Government mm usurping powers not assigned to it 
and in ignoring the checks and balances provided by 
Congress is hereby condemned as a tyrannical ex 
ercise of power and be it further resolved that 
the seizure in question should be a matter of deepest 
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concern on the part of every American, and the 
occasion for prompt action by Congress. 


“Be it further resolved that the repeated practice 
of the Executive Department of the United States 
Government in usurping powers not assigned to it 
and in ignoring the checks and balances provided by 
our Constitution, is condemned as dangerous to our 
liberties.” 


REFINER is in thorough accord with 
foregoing resolutions 


PETROLEUM 
the thought expressed in the 
Emergency by proclamation, war by subterfuge, 
treaty-making in defiance of the provisions of the 
constitution all have been pointing in a dangerous 
direction during the past several years 

U’. S. News, in a recent article, asked if a dictator 
ship were possible in the United States and it answered 
its own question, saying “yes,” provided a power 
hungry President and a subservient Congress were in 
office at the same time 

We submit that the casualties now being incurred 
in Korea are the result of an international agreement 
having the effect of a treaty made by a power-hungry 
President whose hand was not called by a subservient 
Congress, victims of still another President who mis 
names a first-class war a “police action” because he 
has usurped the prerogative of Congress to declare 
war. Under the guise of expediency we have seen the 

constitution, 
Each time the 


checks and balances, provided in our 
ignored as though they did not exist 
constitution’s checks and balances have been ignored, 
a blow has been struck at the foundation of American 
liberties 
There 
organized 
bloody revolution, upset our form of government, but 
the danger of the same thing being accomplished by 
the surrender of Congress and our courts to the will 
of one man is, to our way of thinking, a very real 
one. We do not think that President Truman ts strong 
enough, mentally or politically, to be a dictator, nor do 
him of such ambitions, but the trend of 


likelihood that any 
will, through 


believe, little 
now in this country 


is, we 


force 


we accuse 
grabbing power, and of ignoring the checks provided 
by the Constitution can, unless stopped, set the stage 
whose strength would destroy 


for the “strong man” 


us all 


Imerican oil indus 
Even with 


strength of the 
try he driv force f competition 
national planning and restrictions, the nation must 
management, and although 
with governmental agencies 
if emergency, nothing should hi 


continue to rely on privat 

se and full cooperation 

¢ necessary m times 

done that will impair the incentive for competition in 
normal times.” 

FRANK M. Porter, President, 


American Petroleum Institut 





Every Week Is Oil Progress Week 
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New furfural plant at Omaha showing in the foreground a cutaway view of the chemical process section. 


This new furfural plant at Omaha is the latest addition to the pro- 
duction facilities of the Quaker Oats Chemicals Department. The third and 
largest of its kind, it incorporates the most modern features of engineering einai pe 
design backed by operating experience from the first two plants. Speci- OFFERS: 
fication furfural was produced within forty-eight hours of starting up the 


distillation and recovery equipment which was designed and built by Vulcan. TECHNICAL AND ECONOMIC 


Important to the economics of this new plant is the recovery of PROCESS DEVELOPMENT 


substantially all the heat in the digester vapors, utilizing Vulcan's standard PROCESS AND PLANT 


; EQUIPMENT DESIGN AND 
the refining operation leaving a surplus available for other uses. improve- MANUFACTURE 


design steam generators. This more than supplies the heat required for 


ments in recovery and refining have reduced product losses and impurities 
to a negligible quantity. 


Here is an excellent example of results achieved in chemical process 
design through the close integration of Vulcan's experience with that of 


» the customer. 


Inquiries concerning process problems will receive prompt attention by the engineering staff. 


VULCAN ENGINEERING DIVISION 


The VULCAN Copper & SUPPLY Co., General Offices and Plant, CINCINNATI 2, OHIO 
NEW YORK BOSTON PHILADELPHIA SAN FRANCISCO 
St YEARS OF SERVICE VICKERS VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANADA 


ENGINEERING DIVISION @ MANUFACTURING DIVISION @ CONSTRUCTION DIVISION © INDUSTRIAL SUPPLY DIVISION 
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Pictures show the fire training grounds in Ponca City where all members of Continental Oil Company's fire organization are given individual training 


Job Pride Makes Continental 
‘Safest Oil Company in World’ 


Practical and extremely effective program directed by Joe Boylan 


had beginning in uncertain days after merger 


T WAS a day in 1929, just 
after the merger of Conti- 
nental and Marland oil com- 

panies, when a stocky fellow with a 

look of authority about him strode up 

to Joe Boylan in the City 
refinery 
They tell me 


and fire 


Ponca 


are in charge of 
this 


you 
satety protection in 
plant.” 
Jovlan agreed it was so 
“From charge 
of safety and fire protection for the 
And Dan Moran 
marched off, leaving 
among othe I 


office was 


now on, you're in 
company.” 
wheeled and 
Boylan to 
things, where his 


located 


whol 


wonder, 
new 


Boylan found his office, all right, 
but he didn’t bury there for 
the next 23 years, which is one reason 


himself 


Continental employes can claim they 
work for the company in the 
oil industry 

The claim is Continen- 
tal’s 18-year record in the annual 
contests of the National Safety Coun- 
cil. During that time the company 
entered 90 department contests and 
won 37 first-place awards and seven 


salest 


rooted in 
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second-place citations. Proudest 
achievements came in 1951 

® Manufacturing and 
won first places 

®@ Research and Development com- 
pleted the year without an accident, 
but was given third place because 
two other clocked more 
accident-free man-hours. 


Marketing 


€ ompani $s 


National Safety Council Award Won by Conoco’s 
1951 Record. 
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@ Production placed sixth, Explo- 
ration eighth, and Pipe Line eleventh. 

@ The Ponca City refinery, with 
1600 employes, entered the contest 
as an individual plant and accumu- 
lated more than 3 million accident- 
free man-hours. In recognition of 
this achievement, The American Pe- 
troleum Institute awarded a plaque 
to the refinery; the National Safety 
Council will bestow its highest acco- 
lade, the Award of Honor: and the 
Joseph A. Holmes Committee on 
Awards has indicated it will issue an 
award to the refinery. 

The road to these accomplishments 
had its austere beginning in those 
uncertain days after the merger when 
spartan efficiency was essential 

Don’t manpower, warned 
management, and ordered an ex- 
panded safety program 

Eliminate junk and clear out sur- 
plus equipment, directed manage- 
ment, and there came into being one 
of the two great pillars supporting 
the Continental safety code: Good 
Housekeeping 


waste 


Proper Maintenance 


Conserve machinery, said manage- 
ment, and thus was erected the other 
great pillar: Proper Maintenance 

Here was the prac- 
tical safety program, and a practical 
man was chosen to guide it. Joe Boy- 
lan had learned his painful lessons in 
the perilous jungles that were early 
day mines, railroads, and drilling rigs 
before he took a job in the Marland 
refinery at Ponca City in 1923 

Boylan’s guiding principle is job 
pride, which he credits with the ex- 
cellent 1951 record of the 
Ponca City 
stimulated through a competitive plan 
called the Incentive Safety Program 
which rewards outstanding records 
Personnel of the refinery are zoned 
into groups of 90 to 100 men. Each 
group completing 200,000 accident- 
free man-hours (about a year’s work) 


nucleus for a 


safety 


refinery. Job pride was 


73 
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40 years of 


DEPENDABLE Scuttt 


experience are behind Continental eng.neers 


practical 


and service specialists 


on their 


re 


n every phase of the industry. You can count 


»mmendations being sound and helpful 





SERVING THE OFT AND GAS INDUSTRY 


THE. CONTINENTAL SUPPLY COMPANY 


General Offices: DALLAS, TEXAS 
Export Division. The Continental Supply Co. Inc., 30 Rockefeller 


The Continental Supply Company 


Plaza, New York, N. Y 


134-135 Selisbury House, London Woll 
The Continental Supply Company, Limited, 216 Lancaster Building, Calgory, Alberto 


Representatives ARGENTINA ° 





London £.C.2, England 


BOLIVIA ° BRATIL * CHILE * COLOMBIA ° ecuapor + PERU . TRINIDAD ° uRuGuaY . VENETUELA 
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This picture of the interior of pump room at Ville Platte gasoline plant, Ville Platte, La., gives an idea of the careful maintenance and good 


housekeeping that ploy a big part in Conoco’s safety program 


Upon the comple- 
man- 


a dinner 
tion of 400.000 
hours, and again upon the completion 
of 700,000, the dinners are repeated 
and employes permitted to bring their 
wives. When a zone completes a mil- 
lion accident-free hours, the employes 
bring their another dinnet 
and each employe pockets a $10 bill 

For other refineries of less numer- 
ous personnel this plan has been modi- 
fied by giving a dinner for employes 
and wives upon completion of each 
12 consecutive months of safe opera- 
tions. The Pine Line department has 
a dinner for employes and wives after 
each 200,000 accident-free man-hours 
or one year ol sale operations, whic h- 


is given 
accident-free 


wives to 


ever comes first. If a district compiles 
man-hours. or five vears. 
without an a $10 award is 


given each employe at the recognition 


2 million 
accident 


dinner 

Job pride is also paramount in the 
treatment of the individual. A man 
caught without safety goggles in vio- 
lation of the rules may be punished 
only by a small gift—a glass eye 
dropped into his palm. Neglect in an 
Boylan a reason to 
that can become a 


installation is for 


issue a soft hint 
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reprimand if the offense is repeated 
It is never an excuse to write a com- 
plaint that must trickle upstairs and 
then plummet down again upon the 
head of the sometimes unsuspecting 
supervisor 
“Give a man a chance and he'll 
take pride in his job and do it well,” 
says Boylan in paraphrase of “Decen- 
tralization,” the favorite word of 
President L. F. McCollum, whose out- 
spoken belief in the -value of a strong 
safety shared by other 
Continental executives 

The decentralization policy is evi- 
dent throughout the entire safety 
setup. Boylan and Carl B. Adams, the 
safety, have set- 


program is 


assistant director of 
tled the task of assisting in regional 
safety upon four 
The phrase “safety 
avoided as denoting the duty to direct 
rather than the privilege to suggest 
These four are Jim Fitzgerald at 
Ponca City (Central Region), Glen 
Apple at Denver (Rocky Mountain 
Region), Ted Steible at Fort Worth 
Southwest Region), and Red Evans 
at Houston (Southern Region 

The safety engineers make property 


safety engineers 


supervisor” is 


inspections, give driver tests, make 


Publication 


and assist 


Responsibility 


accident investigations, 
with safety meetings 
for these monthly sessions is vested in 
the area or plant supervisor, who fre- 
quently delegates the obligation to 
others under the policy of giving all 
employes the opportunity to conduct 
meetings 

Leadership at the meetings im- 
proved with the inception of a train- 
ing program course on Conference 
Leadership Technique. Besides im- 
proving the leadership technique of 
the supervisors, the one-week course 
has given the Safety Division an ex- 
cellent opportunity to make the su- 
pervisors, more familiar with the 
safety program 

Material for the meetings is drawn 
from practical knowledge and experi- 
gained throughout the years: 
information furnished by the 
National Safety Council, API and 
Bureau of Mines; and from news- 
paper and magazine articles 

Coordination in presenting material 
is achieved with a safety meeting out- 
line book. The book for the first half 
of 1952 contains material On Inspec- 
tion of Hand Tools, Handling of Ma- 
terials, Industrial Sanitation, Protec- 


ence 
from 














Foamite Pump Room of No. | Fire Station, Ponca City refinery. Three types of power are provided—electric, steam, and gasoline—so pump can be 
switched to another power source in case of power foilure 


Automo- 
other 
June 


e Clothing, Goggles, and 
bile Accidents \ 


subjects will be distributed in 


book on six 


Slide films and movies are sometimes 
used 


One of the 
ments im the 


most popular instru- 
Profi- 


homespun publica- 


program is The 


a SIX page 


tion begun 23 years ago and published 

Written in a 
that 
intent The 


monthly since 
ht, readable 


instructive 


ever 
sugar-coats 

Profitaker 
salcty 
health 
percent ol 


style 
rs articles on industrial 
n satecty ands general 
ics. It is read bv 85 
ontinental’s employes 

If there is a single clement in the 
setup that 


bulwark of the 


ntinental safet could 
illed the 
in exhaustive 207 t 


ed Make a 


ut m I‘ it hi 


program 
handbook 

Habit.” 
is been re- 


sed tour undergo 


book 


symposium 


times and is to 


inother revis mis Vt I The 


executives 


remains 8o 


A safety meeting will be held in each 
area during the last half of the yea 
at which each employe will be asked 
and criticisms to be 
recorded for possible inclusion in the 


for suggestions 
new edition 


The manual covers the safety sub- 
ject so simply and thoroughly that 
several companies have used it as a 
their 
purposes. A govern- 
asked for 50 
copies, explaining that the book was 


to be salety 


pattern for own manuals and 


lor relerence 
ment agency last year 
used as a standard for 
operations 

The manual has an 86-page gen- 
eral section which is required reading 
for all employes in addition to the 
worker's de 
of the 
contains a receipt by which each new 
I have read the 


General Section and that section de- 


part devoted to each 


partment. Every copy manual 


attests that 


piove 
voted to my department, and am pre- 
pared to answer questions about safe 
fully 


practices on my job. I under- 


* * x 


follow all the rules. 
I am going to MAKE SAFETY A 
HABIT.” The signed receipt 
into the personnel file kept on each 
employe 

Continental folk believe thei 
gram as a whole, and the manual in 
particular, have not only made their 
work, but 
and community 


stand and will 


goes 


pro- 


company a safe place to 
fostered family 


Concrete 


have 


safety and dramatic evi- 
dence of this was offered some years 
ago in West Texas. As subsequently 
chronicled in a national picture mag- 
azine, and 8, the 


of a Continental pumper, strayed into 


two boys, 11 sons 


a restricted area. The older boy 


Phe 


for help and returned with his 15- 


was 
overcorne by gas younger ran 
vear-old sister, who dragged the un- 
concious lad out of the gaseous area 
and revived him by applying artificial 
respiration for 35 minutes 

She, like 
the Continental 


the safety 


child of 
studied 


many another 


family, had 


manual 





eliable 


*Trade- Mark 


Experienced 


Diversified 


offers an 
extensive 
line of 
oxygenated 





solvents and chemicals... 








ENJAY markets this wide range 


of industrial chemicals: 


Petrohol 91 (Isopropyl Alcohol) 
Petrohol 95 (Isopropy! Alcohol) 
Petrohol 99 (Isopropy! Alcohol) 
Secondary Buty! Alcohol 
lsoocty! Alcohol 

lsopropy! Acetate 

Secondary Buty! Acetate 
Acetone 

Methy! Ethy! Ketone 

Ethy! Ether 

Isopropy! Ether 

Diisobutylene 
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Polypropylenes 
Butadiene 
lsoprene 
Dicyclopentadiene 
Aromatic Tars 
Paratone 
Parapoid 

Paratoc 

Paranox 

Paraflow 
Vistanex 
Naphthenic Acids 
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The solvents and chemicals sold under the ENJAY* Oval 
Trade-Mark are outstanding for high quality and de- 
pendability. Every day more industries are calling on 
the long experience of the Enjay Company . . . making 
greater use of the diversified line of solvents and chem- 


icals marketed by Enjay to increase product quality. 


ENJAY products are marketed in bulk or in 
quantities to fit your requirements. 
ENJAY COMPANY, INC., 15 West 51st St., New York 19, N. ¥. 
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THE BRITISH AMERICAN OIL COMPANY LIMITED 
another leading refiner who desalts. with PETRECO 


Petrolite Corporation 
PETRECO DIVISION 
3202 South Wayside Drive. Houston 3, Texas 
1390 East Burnett Street. Long Beach 6, California 








> 
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At Edmonton, Alberta, The British American Oil Company Limited has 
recently put into service a complete new refinery. Intended to handle produc- 
tion from Canada’s great western oil fields, this new British American instal- 
lation incorporates the most modern developments in refining technology. 
Like other leading refiners everywhere, British American at Edmonton relies 
on Petreco for desalting. 

The Petreco desalter illustrated above desalts 5200 barrels per day of Red- 
water crude, with salt removals ranging from 94% to 96%. The electrosphere 
is one of Petreco’s new high-efficiency, high-throughput spheres, eleven feet 
in diameter. 


PETRECO OFFERS COMPLETE DESALTING SERVICE AND FACILITIES 


RE<O 


SPECIALIZED PETROLEUM PROCESSES | OSS /ShatinG 


REPUBLIC UPSON ALLOY STEEL STUDS 


Stud bodies are tough, strong, 
dependable alloy steel made by Republic... 
world’s leading producer of alloy steels. 


Threads are accurate and uniform to provide 
as-designed engaged-thread area for maximum strength 
even under high pressures and high temperatures. 


Order Republic Upson Alloy Steel Studs 
for trouble-saving replacements on your overhauls... 


specify them on your new equipment. 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division + CLEVELAND 13, OHIO 
Export Deportment: Chrysier Building, New York 17, N.Y 
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CHECK THESE FEATURES 


from solid, rectangular steel bars, Cata- 


HOT-FORGED 
wissa Unions are free from sand and blow holes. They will ex- 
pand and contract with the pipe, assuring tight joints 

THREADS — Catawissa Unions and Valves are supplied with 
either full ACME threads or U. S. Standard V-threads in th 


le end 


union nuts and on the fema 
SEATS in all Catawissa Unions are a 55 
female end toa BALI 


even when the pipe 


angle on the 
yn the male end, assuring a perfect seal 


wot perfectly aligned. Carefully hand 


ground se ats whict require no pack g are inspected and tested 


under water to assure holding qualities 





coe designed to meet 


Refinery Requirements 


CATAWISSA CHECK VALVE 





Contact your nearest Oilwell” representative—to assist you with 
your refinery problems 


WELL SUPPLY DIVISION 

UNITED STATES STEEL COMPANY 

Executive Office DALLAS, TEXAS Area Offices —— CALGARY, CANADA 

Export Office— CASPER, WYOMING . . . COLUMBUS, 0 
30 ROCKEFELLER PLAZA DALLAS, TEY*5.. . HOUSTON, TEXAS 
NEW YORK 20, WN. Y. TULSA, OKLA, ...LOS ANGELES, CALIF 


OL 


‘“OUWwWELL’ | 


UN i! 





ee a Se ae ee ee i ee 














CHILEAN CONSTRUCTION SOON—Engineering studies are currently underway on Chile's first refinery (isometric drawing, above) which will be 
built by The M. W. Kellogg Company for Empresa Nacional Del Petroleo near Valparaiso. Construction on the $10-million plant is scheduled to 
begin sometime this fall. The refinery, a complete 20,000-borrel-per-doy plant, will employ the most modern type of combination thermal processing 
equipment to produce several petroleum products from either indigenous or imported crude oils. Products from the plant will include, aside from 
liquefied petroleum gases, motor gasoline, kerosine, two grades of diesel oil and heavy fuel oil. Process facilities in the unit comprise crude oil dis- 
tillation, vis-breaking, thermal reforming, thermal cracking, gasoline stabilization and treating equipment for sulfur removal from fuel gas, liquefied 


petroleum gases and gasoline. 








News Notes On Refinery and 
Other Plant Construction 


Petroleum Refiner’s quarterly "Box Score” 


feature appears next in the July issue 








Gas Compressor Plant Under 
Construction in South Texas 


Construction 1s underway on a cas 
inghead gas compressor plant to serve 
il wells in the Helen Gohlke area of 
DeWitt and Victoria counties in south 
Texas A multiple wne 
with four ce participating im 
tially, the plant will be constructed and 
perated by the Shell Oil Company 
Other participants are the Humble Oi 
& Refining ( vany, Kirby Petroleum 


Company and Mor rev Onl Ce 


rship 


project 
mpanies 


mpany 
2640 
ressor horsep< r and is expected 
cubic teet of 
The ©. 1 Olsen 
has been awarded 
ract and comple 


November 


| 
Texas rl p l will contam 
ny 


1] 
handle 


Small Utah Association To 
Boost Refining Capacity 

\ tour-yea expansior pr 
lanned by the Utah Ce 
crude capacity ot 
nery from 23,000 
\ catalytx 


new facilities 


ran 


perative As 
iation to increase 
its Jensen, Utal ref 
70,000 barrels per mont! 


cracking unit | the 
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Indiana Standard Stockholders 
Learn of Hiked Plant Capacity 


At a recent stockholders 
the Standard Oil Company 
the company ann 
the Williston 
tact that it ts 
finery in Nort} 
oil Its capacity at 
15,000 barrels daily, 
30,000. Its 


meeting ot 
(Indiana) 
nfiidence in 
Basin is indicated by the 
planning to build a re 
Dakota to handle 
present is set at 
boosted 
establishment will 
necessitate a crude oil pipeline from the 
oil fields and pr »bably 
later a products pipeline from the re 
Moorhead 


of the 


unced its c 


basin 


but will be 
later to 
to the refinery 
finery to the Fargo 
which is the te 
northwest produc 


ing, Ind 


area, 
rmimus company s 


m Whit 


ts pipeline fre 


Construction Gets Underway 
On Synthetic Ammonia Plant 
Groundbreaking ceremonies at Ven 
marked the start of 
plant for the pro 
duction of ammonia by Shell Chemical 
Company. The mpany, which already 
ammonia plant at Pittsburg 
in the San Francisco-Oakland Bay area, 
announced that Ventura instal 
lation is primarily designed to give bet 
demands in 


tura, Calif., recent], 
construction 
i 


fanew 


operates an 


its new 


ter service to growing 
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Southern California for ammonia ferti- 
lizer. When in operation, the new plant 
will produce 150 tons of anhydrous am 
monia a day. Raw materials will be nat- 
ural gas, water in the form of steam, and 
air. Natural gas, which will be consumed 
at the rate of ten million cubic feet per 
day, will come from nearby producing 
wells of Shell Oil Company. Contractors 
for the plant are M. W. Kellogg Com 
pany and Gibbs & Hill, Inc 


lraq Petroleum To Expand 
Facilities At Tripoli Plant 


Following an agreement to more than 
Lebanon govern 
ment for permission to pipe 
lines pass through the country, the Iraq 
Petroleum Company has also promised 
lripoli refinery to satisty 
needs. The new contract 
ratihed by the 


triple payments to the 


have its 


to expand its 
l ebanon s vl 
must now be Lebanese 
parhament 

Under the new deal, Lebanon's reve 
nue will be raised from the equivalent 
of $680,000 to over $2 million a year for 
two pipe lines which 
stretch from Iraq through the Middle 
Fast to Tripoli, Svria. Meanwhile, the 
government's negotiations for a new 
pact with Trans-Arabian Pipeline Com 
reaching their final 


the company’s 


pany were said to be 


RFC Loan Approval Sought 
For Two Refining Projects 


Defense loan applications for the con 
struction of two multi-million dollar re 
fining projects have been filed with the 
Reconstruction Finance Corporation 
Avgas Refining Company of San An 
tonio, Texas, is seeking about $10 mil 
lion for a proposed 10,000 barrel per day 
refinery, while Tidewater Terminals 
Company of San Francisco has applied 
for almost $14 million for establishing 
740,000-barrel marine bulk storage facili- 
ties in conjunction with a refinery 
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$12-Million Union Project 
Tops Rapid vex Amortizations 


\ $12-mill llar benzene and t 


L's mn Ohl ¢ mpat 


AFRICAN REFINERY—Above is an artist's conception of the 15,600 barrel-per-day fuel products 
plont to be constructed near Durban, South Africa, by Standard-Vacuum Oil Company. The corner- 
stone was laid on April 25. The Process unit combines crude distillation, catalytic cracking and 
thermal reforming. At lower left can be seen the ad ration buildings. The site covers 285 acres. 





Water Associated Oil  Procon Develops New Service 
For Platformer Construction 


600. 1000 


Fast Tax Write-Offs Granted by DPA Aprii 3 to May 1 


Amount Amount 
Amortization Percent Amertization Percent 
OMPANY AND LOCATION Type of Facility Certuhed Allowed COMPANY AND LOCATION Type of Facility Certified Allowed 


im Products 50,000 


ane & Prog 


Ethy 


Isobutane 


Natural Gasol 


Natural Gas 
Gas 
Natural Gasolir 


( paaoline 
Natural Gasoline 
Deer Park ‘ Petroleum Produ 
Port Arthu Ref g of Crude 


hamrock ( r ‘ r line 640,427 5 th Refining Co eco, Gasoline 


Warren Petroleum ( ‘ N bam } ) 4 The { », Rane Ca Butanes & Natural 

s Ciasoline 

Magnoha Petrol . ; ‘ 732, ”) The Bay Petroleum Cory t Butanes & Butylenes 
Corpus 

Shell Oil Co., Wilmington, Calif Benzene 

Sid Richardson Gasolive , et r 7,35 General Petroleum Corp., Los Angeles, Calif. | Aviation Gasoline 


Southern ( 





Petroleum Refiner 





WE HAVE 
BEEN ASKED: 








What's the best way to 
minimize heat loss 


in a viscous fluid line? 


We recently received a letter which posed this prob 
lem:—“How should we insulate a 3” outdoor pipe 
line which carries asphalt approximately one thou 
sand feet from a storage tank to the processing opera- 
tion? The asphalt leaves the heated tank in a fluid 
state at 450° F. and must be kept above 435° F. to 
insure proper flow.” 

With this great length of pipe, insulation alone 
cannot be expected to hold the temperature above 
the 435° minimum. Should occasional shutdowns 
occur, no practical amount of insulation will prevent 
the asphalt from solidifying in the line, particularly 
in cold weather. Some method of applying heat to 
the pipe such as charging it with low voltage elec- 
tricity or using a steam tracer line is recommended. 
This will keep the pipe warm enough to maintain 
proper temperature and keep the asphalt fluid, re- 
gardless of interruptions in the flow. The line 
should then be insulated with Double Standard 85% 
Magnesia according to standard specifications. 

The pipe covering is applied in two layers, the first 


being securely wired in place. The second layer is 


wired on over the firstwith joints staggered to pre- 
vent heat loss. Joints are then filled in and smoothed 
with cement. Finally, weatherproofing jackets are 
applied over the outer layer of insulation and se- 
cured with copper clad wire loops. 

85% Magnesia is ideally suited to this and a vari- 
ety of other jobs for temperatures up to 600° F. It 
has proved its outstanding insulation efficiency and 
durability through years of trouble-free service. It 
offers great mechanical strength, will give top per- 
formance even under severe conditions. Yet it is 
lightweight, easy to apply, and completely fireproof. 

Next time you're up against any insulation prob- 
lem, contact your near-by Armstrong office. The 
technical advice of an Armstrong engineer is always 
available to you with no obligation. The Armstrong 
organization can take over the entire job for you— 
furnish the correct materials for your particular job 
and the skilled workmen to apply them properly. 
Our complete insulation service can save you time, 
trouble, and money—and you'll be sure of 
having a thoroughly professional job! 


SEND US YOUR QUESTIONS. If you have any question on 
insulating materials or their use in high-temperature in- 
stallations, please write us. We'll see that you get a 
prompt, practical answer. Just address your letter or 
post card to Armstrong Cork Company, 7506 Maple Ave- 
nue, Lancaster, Pennsylvania. 


ARMSTRONG’S INDUSTRIAL INSULATIONS 


MATERIALS - INSTALLATION 
FOR ALL TEMPERATURES FROM 300°F. BELOW ZERO TO 2800°F. 
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Coryton Refinery Expects 
To Be On Stream Early 1953 


FLOATED ‘EM—When Socony-Vacuum Oil Company refinery workers at Augusta, 
Kan., had to move two huge tanks, they dug a canal, pumped in 4 million gallons 
of woter and floated them to the new location. See item below 


Tanks Floated by Workers in 
Socony-Vacuum Kansas Project 


future 
{ acquired by Dow 
lia of ts nrese t Sarnia plant 


: — et meter and 30 feet in hewht, MSA Releases Figures On Oil 

Hercules Builds New Jersey | ye Construction Costs Overseas 
s indicating that MSA and 

\ have fina nill 


“gene i Furopean a 
’ t ‘ mpractical t . nite a 1 ' om imal ‘ 


Hydrocarbon Chemicals Plant See ts Say. er and jeased figure 


ed a total $250 1 n 
nd North Afri 
ustry during the pas 
Ss some 7) percent 
te of $309.41 1 
rnelius |. Dwver, 
said, the 
r a 282,000 bar 
hereas the 
act I 
OOO barre 
On 


Canadian Oil Starts Up New 
Fluid Cat Cracker At Sarnia 


\ fluid catalvtx racking unit at Ca 
| ] w 20.000-barrel 


Jetterson Chemical Plans 
Major Laboratory Addition 
Petrochemical Plant to Be 
Constructed at New Orleans 

Americar | 


" (yanami Company will 


\ 


Orleans, La 


icals 


certificate f ne i was re 

Sun Oil Company Prepares sued by the government, will r 
. ~ n investment ft about $50 m 
Site for New Ontario Plant at the taeed | eae ae 
2 ) ( I Ss Started clearing tersor rist ™ ab t lon 

site ired pr tv tor a the west bank 

1000. to 1 irrel-per-day refinery pi river, The plant will produ 

! acetylene hydrocyanic acid 
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LIGHTNIN Mixers 
blending gasoline 
in a lorge Texas 
refinery. 





If you want all the capacity your tanks can deliver, equip them with 
LIGHTNIN Mixers. 

Here are two typical examples of fast turnover at low cost, made 
possible by LIGHTNIN Mixers: 


Operation Tank Installed HP Total Time 


Blending motor fuel 110,000-Bbi. 75 65 minutes 
Blending lube oii 10,000-Gal. 7%” 20 minutes 


LIGHTNIN Mixers are fully guaranteed to do the job right. This 
unique guarantee is backed by nearly 20 years of service to refiners 
...and by a continuing research program that works constantly to 
give you the most advanced answers to fluid agitation problems. 

LIGHTNIN Side Entering Mixers are supplied in gear drive and 
V-belt drive models for tanks of any size or shape. They are/ easily 
repacked from outside the tank, without draining the tank. Modi- 
fications are available to meet your service conditions. Write today, 
outlining your needs—or mail the coupon for descriptive bulletins 
on LIGHTNIN Mixers. 


peeaeusesersssesesessersseag 
M ( ¢ 0) | MIXING EQUIPMENT Co., Inc. § 
\ I (/\\ 164 Mt. Read Blvd., Rochester 11, N. Y. 


° ° ° e Je in . 6. , Ltd., T. 
fluid agitation specialists incu 


(0 B-76 Side Entering Mixers () B-101 Condensed Catalog 
showing complete line 


EVERY LIGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT s ’ t 
C1) 8-78 Top Entering Mixers 


(propeller type) © B-102 Top Entering Mixers 
B-75 Portable Mixers (turbine and paddle type) 
(electric and air driven) (1) DH-50 Laboratory Mixers 


Name ~_ 


Title 


< ie g 
| 


Company 
Address ee —_ 


SS 


#2 


PORTABLE SIDE ENTERING TOP ENTERING 
% to 3 HP 1 to 25 HP V4 to 500 HP 








ike Leonardo...Brown & Root 


is expert in saving time...money 


Leonardo da Vinci's unprecedented 
mechanical ingenuity in statics, dynam- 
and principles of light 
has contributed modern- 
day time- and money-saving operations. 

Brown & Root’s ingenuity plus a 
constant engineering research program 


ics, geometry, 
heavily to 


can provide you with an engineered 
solution for every phase of your con- 
templated construction project 

from plant location to completion. 


More than thirty years of successful 
engineering and construction in all 
parts of the world has provided know- 
how that can be invaluable to you. 

This experience plus loyal personnel 
results in faster, more economical com- 
pletion of any proposed project. If your 
firm contemplates construction or ex- 
pansion, a request will put Brown & 
Root plant-planning experts at your 


disposal. No obligation, of course. 


BROW! & ROOT, Inc. 


BO X H O U 


Cngincets »  Conileuilerd 


a a 
CABLE ADDRESS BROWNBILT 
BROWN-BILT 


BROWN ENGINEERING CORP . BROWN & ROOT MARINE OPERATORS INC 
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THE WORLD'S FIRST FLUID HYDROFORMER is pictured above in the artist's sketch mode at 
Destrehan, La., where the 2000-barrel-per day unit will be located. Being built by The M. W 
Kellogg Company for Pan-Am Southern Corporation, the main group of vessels in the center of 
the drawing is the reaction-regeneration section. The reactor is the largest vessel in the group 
Atop it is the spent catalyst stripper. To the left of the reactor is the regenerator, while behind 
it stands the catalyst storage drum. The unit's other principal components (left to right) are as 
follows: Control house; compressor house; three recovery towers comprising main fractionator, 
absorber and stabilizer, the reaction-regeneration section; the naphtha furnace; the recycle gas 
furnace; and the blowback air heater 


Russian Coal-Hydrogenation 

Plant Under Construction 
Reports leaking out from behind the 

indicate that 


viet Russia is building large coal 
, 1 


n Curtain seen 


rogenatior plant 
Siberia wit 


New Mexico Refinery Changes 
Hands, Expansion Scheduled 


on 
Stan-Vac Boosts Capacity 
Of Proposed India Refinery 

The capacity f the Bombay refinery 

umned by Standard-Vacuum Oil Cor 
pany has been increased fr 

ew { i ounced 19.000 to 25 
10.000 harrel out mid-October The government of 
expansior rt} 
Esso Ponders Idea of New appears that, 
Refinery on Eastern Coast ly 


ate 
Harbor, may he 
Sta lard Oil Compa eral months sooner 


f honldi refinery « first 


unnounced 


Seven New Tankers Ordered 
By Royal Dutch Shell Group 


The Royal Dutch Shell Group has 
rdered seven oil tankers from Dutch 
121.000 tons. With 
April of last 


at the Dutch ship 


sl ipyards totaling 
the 15 tankers 


year, this means 


rdered in 
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yards have received total orders from 
the Royal Dutch Shell Group for 22 
tankers with a total of about 400,000 


tons 


New Sarnia Refinery Ships 
Initial Load Of Gasoline 


The first gasoline produced at the 
Sarnia, Ontario, refinery of Canadian 
Oil Companies was shipped recently to 
a Sarnia service station 16 months from 
the time construction on the new plant 
got underway 

The fluid catalytic cracking unit be 
gan operating two weeks ago. Of the 
approximately 5000 barrels per day of 
feeder stock which the partially com- 
pleted installations are running, about 
60 percent is being processed into auto 
gasoline, and the balance into 
fuel oil, propane and other products 

The refinery will process 20,000 bar 
rels per day of crude oil when all units 
are completed and on stream. Other key 
into production during 
weeks. Formal opening 
plant has been set for Sep 


motive 


units will come 
the next tew 
for the new 
tember 9 


Diamond Alkali To Proceed 


With Petrochemical Plant 
Alkali Ce 
going ahead with plans 
» construct facilities for production of 
! l chl rice 


The Diamond rporation has 


meced it is 


chloride and 
petroleum raw 
as par f a $10-million-dollar 
gram in Houston 
emical Company, however, 
d joint plans for construct 
cilities with Diamond, and 
canceled its plans for ethyl 
pansion B. M Downey, 


Shell Chemical’s Houston 
change 


polyvinyl 


tene tron 


market conditions 
“in this fast stepping petro 
rv’ and what seems “like 
day can develop a tar 

ise f conditions ver 
ol.” He said the 
considering a “more 
r,” but refused to 


Statement 


Jefferson Plant Granted 
Certificate of Necessity 


lefferson Chemical ¢ 


unced that it has been granted a 


mpany, Inc., ha 
ate t necessity for the construc 

t ! t ‘ ne process unit at its Port 
Neches, Texas, plant. The new facilities 
vill produce lubricating oil additives and 
her related products, and will be de 
ed for hbatcel r semi-continuous 
eratior Construction of the unit, 
hich will be known as General Purpose 
Unit No is expected to begin during 


e third quarter of this vear 


British Refinery Catalyst 
Plant in Full Production 


The first plant designed exclusively 
r production of refining catalysts in 
Britain has gone into full scale produc 
tion at Warrington under the ownership 
of Joseph Crosfield & Sons, Ltd. Pro 
duction is expected to be 10,000 short 
enough to process 90,000 
il per day. Crosfield is using 
a Davison Chemical Corporation process 


t ns vearly 
barrels of « 


8/ 


ee 








Built at Sun Ship, on the Delaware, these 
dehydrating towers now serve Western 
homes and industries 


Pioneers in prairie schooners blazed a courageous trail ‘across the 


wide Missouri..."’ and across the entire continent...in their 


search for new opportunity. 


Che industrial services of modern America have followed in that trail. 
Chriving farms, towns and cities mark sites where pioneers found 


only hardship... because American industry is truly “All-American.” 


Today, a// America shares the benefits of a// of America’s progress 
... because great companies develop and distribute the advantages 
latent in our natural resources . .. and because great industries like 
Sun Ship can build and deliver, anywhere in the world, the gigantic 
equipment needed to convert petroleum and various chemicals into 
light, heat, power and the other productive forces which serve 


mankind's comtort and progress. 


LETT 
SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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Bench Scale Cracking Unit 
Reproduces Plant Conditions 


oO ww 
\ vv 


, - ‘ 
1a retroleum TU 


A SMALL fixed-bed cracking 
unit that closely reproduces 
large-scale pilot and commer- 
cial units has been developed 
and operated for several 
months in the Process Control 
Laboratories, Beaumont re- 
finery, Magnolia Petroleum 
Company. This unit employs 
granular catalyst and is suit- 
able for both research and 
plant control work. Catalysts 
and oils may be evaluated at 
practically all processing con- 
ditions except for internal re- 
cycle. The unit provides a 
rapid means of obtaining com- 
plete catalytic cracking yields 
at much lower investment and 
operating costs in comparison 
with large-scale equipment. 


ICRO-METHODS of testing 
permit evaluations of cracked 
gasoline including octane 
vapor pressure? and boiling 
rane by using only 500 ml. of total 
cil sarge to the unit. The use of these 
micro tests increases the value of data 
obtained on the small scale unit. 

The small scale unit is compact and 
can be easily operated over a wide 
ange of temperature conditions, cat- 
alyst to oii ratios and space velocities. 
The entire unit including working area 
needs less than eighty square feet of 
floor space. With the exception of 
electricity, no other utility is required. 
Only eight man hours are necessary 
to perform a complete cracking run 
including testing of products for grav- 
ity, distillation and vapor pressure. 

The principal pieces of equipment 
are a charge pump, oil preheater, re- 
synthetic crude re- 


M 


rati 1¢:,’ 


actor, condenser, 


ceiver, gas holder and batch type syn- 


June, 


RACKLEY and C. W 


SHELLEY 


thetic crude oil still. The unit is 
operated at atmospheric pressure and 
without steam. A counter-balanced gas 
holder is used to recover all of the gas 
produced from cracking and distilla- 
tion. Light hydrocarbon yields are ob- 
tained by mass-spectrometer analysis 
of the wet gas. The gasoline is an- 
alyzed by the Podbielniak Method. The 
synthetic crude oil is distilled on a 
batch unit that approximates the frac- 
tionation efficiency of commercial 
units. Fractions of gasoline, naphtha 
and gas oil are isolated whenever the 
study warrants. Accurate yields are 
secured by weighing all liquid prod- 
ucts on an analytical balance. Carbon 
deposits on the catalyst are determined 
by an Orsat analysis of the combustion 
gases from burning a representative 
sample of the spent catalyst. 

This unit reproduces both fixed bed 
and moving bed catalytic cracking 
conditions although it is of the fixed 
bed type. The desired catalyst to oil 
ratio and space velocity are obtained 
by the proper combination of charg- 
ing rate, and volumes of catalyst and 


oil used. 


TABLE 1 
Comparison of Results Obtained on Bench 


Scale and Commercial Catalytic Cracking 
Units. 


(Mid-Continent Gos Oil 





Com- 
mercial 
Unit 


Bench 
Unit 
Dry Gas, Weight Percent ¢ 
and Lighter 
Total Ca’s, Vo 
C4 Free Gasoli 
cent (410° » 
Cycle Stock, Volur 
Carbon, Weight Per 
Gas Oi! Conversio 
Percent 
C4 Free Gasoline Octane 
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Performance 


The yields obtained on the bench 
scale unit are in very close agreement 
with those obtained on commercial 
and large scale pilot units. Yields 
obtained on a Mid-Continent stock 
by both a commercial unit and the 
bench scale unit at similar operating 
conditions are shown in Table 1. 
Properties of the charge stock used in 
the experiment are shown in Table 2. 

The reproducibility of the yields 
by the bench unit are excellent as 
shown by the data obtained by dif- 
ferent operators and presented in 
Table 3. Bench unit data seem to be at 
least as accurate as those obtained on 
pilot units. This is shown by the in- 
formation presented in Figure 1. 

The small quantity of charge stock 
required for a run makes the bench 
unit particularly useful for evaluating 
the cracking characteristics of stocks 
that must be prepared in the labora- 
tory. The example below refers to a 
study made of the effect of improved 
fractionation of a certain charge stock 
on catalytic cracking yields. The gas 
oil was distilled in the laboratory into 
fractions which were cracked sepa- 
rately. The results are shown in Table 
1. A similar study conducted on large 
scale pilot or commercial equipment 
would be expensive and require a con- 
siderable amount of time without im- 
proving the value of the results. 


Description of Apparatus 

The unit is designed for cracking 
500 ml. of oil at a catalyst to oil ratio 
of 4 volumes per volume, space veloc- 
ity of 2 volumes per hour per volume 
and at temperatures between 800 and 
1200° F. A simplified diagram and a 
photograph of the equipment are 
shown in Figures 2 and 3, respectively. 

The reactor is a three-inch i.d. by 
15-inch stainless steel vessel having a 
capacity of approximately two liters. 
A one-fourth-inch o.d. tube welded in 
a vertical position forms a thermowell 
in which six thermocouples are placed 
temperatures. 


for indicating reactor 


TABLE 2 


Properties of Mid-Continent Gas 
Oil Charged to Cracking Units. 
Cf. Table 1) 


Percent Weight 
ASTM Pour 
ASTM DISTILLATION 
IBP, °I 
10 Percent 
40 Percent 


Percent 








TABLE 3 
Reproducibility of Yields From Bench 
Catalytic Cracking Units. 


OPERATORS 


\verage Re 
Yields:* 
ry G 


Standard one-half-inch nipples and 
band unions are attached to each end 
of the reactor forming a vapor prool 
onnection at the top with an oil pre 
heating furnace and at the bottom with 
a tube ty pe condenser 

The reactor is suspended inside a 
cylindrical heater made by winding 
four 500-watt heating elements on a 
piece of standard four-inch iron pipe 
| inches in length. Each heater is 
controlled by an individual variable 
transformer mounted on the instru 
ment panel which permits the tem 
perature throughout the catalyst bed 
to be maintained at any desired level 

The unit has two charge tanks with 
i manifold at the pump intake for 
permitting either tank to be used. The 
start-up tank is used for circulating 
oil through a prehe itis furnace while 
bringin the init to operating con 
ditions The regular charge tank is 
mounted on a balance. A contact point 
on the weight side of the balance acti 
vates a relay stopping the charge pump 
when a predetermined weight of oil 
has been charged to the unit This 
contact point permits very accurate 

of the oil charge by reducin 


ibility of error inherent 


stroke viston-ty pe 

pacity 70 ml 
d for charging the oil 
ire wired with resist 
d nsulated Thes« 
verly located infra-red 
permit the | 


1 
havi 
ons at the 
1 one incl t elded to 
let. It has mne-eighth-inel 
thermowell ha i thermoce 
indicating the furnace outlet tempera 
ture The prehe iter suspended 
heater, A 1100 
heating element provides the necess 
heat 
[wo one-half-inch valves 
tached to the tee at the outlet 


preheater. These valves permit « 


side a evlindrical 


“*") 
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Figure 1. Comparison of Yields of Bench Unit with Pilot Plant 


tion of the oil charging system through gases are disenga 


ved from the syn- 


the furnace and into the by-pass con thetic crude in a_ one-half-inch by 


densers until the exact cracking con l4-inch straight glass condenser 


ditions are attained on the furnace packed with one- 


thirty-second-inch 


and the reactor. Simultaneous switch stainless steel helices and cooled by 


ing of these valves permits diversion the same circulating system as that 


of the charge stock from the by-pass used on the main synthetic crude con- 


condenser to the cracking reactor at denser 


he moment desired The disengaged 


gases are piped 


At the outlet of the condenser a to a five cubic foot gas holder where 
lass tee permits the recovery of the they are combined with gases produced 


synthetic crude in a 500-ml. round — on distilling the synthetic crude. The 


} 


ottom flask maintained at low tem gas holder is counter-balanced to op- 


peratures in an iced bath. Uncondensed erate at atmospheric pressure at all 


TABLE 4 


Effect of improved Fractionation on Catalytic Cracking Yields of a 
Mid-Continent Gas Oil—Bench Scale Data at Constant Conditions. 


Gasoline 
and 
Gasoline Kerosine 
FRACTION Gas Oil Removed Removed 


Yields 


Kerosine Gasoline 
Fraction Fraction 








Figure 2. Characterized by its compactness, this small scale cracking unit can reproduce both fixed 
bed and moving bed catalytic cracking conditions 


levels and is calibrated within the ae 


accuracy of 0.0025 cubic foot 

rhe reactor is purged by a measured 

| 

quantity of carbon dioxide which OiL 
passes through the system into the gas PREHE ATER! 
holder 

The synthetic crude distillation unit 
consists of a 500-watt bell-type heater 





insulated and mounted so as to permit 
easy dismounting: a five-eighth-inch 
by l4-inch glass column packed with 
class three-thirty-seconds-inch diameter 
helices: a 30-760° F. ASTM distilla 
tion thermometer; a jacketed burette 
type receiver and a jacketed gas dis 





engager mounted above the receiver 


The condenser and gas disengager are 


operated at a temperature of 70 I } 
during the distillation of the svntheti« coc a | 





crude oil. Non-condensable gases are 
piped into the main gas holder. The 
distillation column is wired with a 
resistance heater and insulated so as 
to permit making a 650-E.P. overhead GAS HOLDER 


product PACKED! | 
COLUMN» | 


PACKE 
> | 
2) | J 
é MH ACKETED 
Operating Procedure for Plant Hi “BURETTE cnn Oi 
BALANCE 


Control Work in 
J 
a =" 
Before starting the unit the volumes Y | 


of catalyst and oil to be charged are ] 
established. This is facilitated by the i 
use of graphs similar to those shown SYNTHETIC CRUDE SYNTHE T) nuce PUMP 
in Figure 4, RECEIVER REC IVER 


3 
s) 





Figure 3. Bench Scale Catalytic Cracking Unit 
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Figure 4. Chart for Determining Operating Conditions of Bench Scale Unit 


Phe reactor is replaced in the heater, 
connections are tightened, thermo 
couples inserted in thermowells and 
the system checked for leaks with car- 
bon dioxide at about 10 psig. Heat is 
applied to the reactor heaters and the 
charge furnace. The preheater outlet 
valves are arranged to by-pass the 
reactor 

The charge pump is started and the 
stroke adjusted to give the rate neces- 

The catalyst used in the previous sary to meet the calculated catalyst to 
run is removed from the reactor and — Oil ratio and space velocity. If the sam 
the catalyst under investigation charged ple of oil to be evaluated is small. 
to the unit. This is done by breakin: some other similar stock is substituted 
the one-half-inch unions at each end in bringing the unit to equilibrium 
of the reactor. swingir aside the cor conditions 

denser which is m vunted or i swivel The reactor and vas collecting syVs- 
and removing the reactor from the tem are purged with carbon dioxide 
heater. The catalyst removed from the while the catalvst is brought to tem 
unit is saved for carbon analysis perature. This removes moisture from 


the catalyst and purges the lines and 
gas holder. 

The reactor and preheater are main- 
tained at desired temperatures for at 
least 30 minutes before the cracking 
run is started. During this time the 
gas holder is set at zero, the purge 
bottle is filled with carbon dioxide, 
the iced synthetic crude receiver is 
placed at the main condenser outlet 
and the charge pump is switched to 
the feed tank on the balance. 

A one kilogram weight is placed on 
the balance opposite the charge tank. 
When the level in the charge tank 
reaches a point of equal weights, the 
pump automatically stops. 

The reactor block valve and by-pass 
valve are opened and closed simul- 
taneously, and the pump and timer 
are started by removing the kilogram 
weight from the balance thus allowing 
the mercury switch to break contact. 

The weight of oil to be charged is 
subtracted from one kilogram and that 
amount of weight is placed opposite 
the charge tank on the balance. A 
complete set of temperature readings 
is taken every two minutes during the 
cracking run and recorded on an oper- 
ating log sheet 

When the required weight of oil has 
been charged the pump and timer stop 
automatically. This provides a very 
accurate measure of the quantity of 
oil charged and of the charging time. 

At the end of the cracking cycle all 
heaters are cut off and the reactor is 
purged with carbon dioxide. About 15 
minutes are usually sufficient for com- 
plete drainage of synthetic crude from 
the condenser. The line to the gas 
holder is closed and the synthetic 
crude receiver is removed from the 
cracking system and placed on the dis- 
tillation column. During stabilization 
of the synthetic crude, the gases pass 
into the gas holder. 

A record of all pertinent data for 
each run is kept on an operating log 
sheet which is used in yield calcula- 
tions. Since most of the measurements 
are direct, the calculations are simple 
and the possibilities of error in ob- 
taining final yields are very small. 


ACKNOWLEDGEMENT 


expre 


KREPERRENCES 
' i 


A R 


Petroleum Refiner 





Progress Made in Design of 
Catalyst Activity Testing Units 


Complete standardization sought on unit design, 


operating conditions, and expression of results 


of flexible high-precision apparatus 


use of catalytic 


r HE increasing 
T cracking by the petroleum in- 
dustry te satisfy the demand 

for high fuels has re- 
sulted in the need for more adequate 
facilities to evaluate the catalysts which 
heart of the While 
numerous relatively meth- 
evaluating 


octane motor 


are the processes 
satisfactory 
are now im Us for 


selectivity. the 


ods 
catalytic activity and 
independent de velopment of these test 
laboratories has 
created a situation in which it is ex- 
difficult, many 
interpret the 


units by separate 


tremely and in cases 


impossible, to results 
from one method in terms of another 
No standardization exists in either unit 
conditions, or ex- 
While this condi- 
tion may not be especially troublesome 
to the 
cerned primarily with his own data, it 
presents the catalyst 
with a singularly difficult problem. 


design, operating 


pression of results 


individual refiner who is con- 


manufacturer 


The catalyst testing equipment and 
procedure used by the catalyst supplier 
should 
make it readily applicable in four dif- 
ferent fields: 


possess characteristics which 


while the first 
fulfilled 
by any one of several existing tests. in 
the ideal case items Nos. 3 and 4 can 
be fully met only by having test equip 
flexible to simulate 


It is apparent that 


two of these criteria can be 


ment sufficiently 
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the generally accepted methods. Al- 
though it is recognized that this latter 
aim is not wholly practical, it is also 
realized that the design of new activity 
testing facilities should 
such features that flexibility to test by 
methods is 


incorporate 
several of the recognized 
inherent. 

Another mandatory characteristic of 
an acceptable activity test method must 
be its ability consistently to reproduce 
standard 
deviations. 


specific data on a selected 
catalyst’ with small 
This quality can best be termed high 


precision. Such high precision is essen- 


only 


tial because of its intimate relation to 
confidence. It is apparent that a meth- 
od which is proved to have poor pre- 
cision can yield reliable data only if 
numerous repetitive analyses are made. 
Thus, time and expense are used as a 
counteractive against the inherent lack 
of precision. However. since catalyst 
activity testing is by nature a relatively 
lengthy and costly procedure, multiple 
analysis constitutes a most unsatisfac- 
tory substitute for high precision. 
Therefore, testing equipment 
should be designed with precision as 
the basic element of all components. 


new 


This article describes the design and 
operation of activity testing facilities 
built to fulfill the requirements men- 
tioned above. The final design is the 
result of extensive conversations with 
the petroleum technologists who use 
the various existing tests. study of the 
reported characteristics of these appa- 
ratus, and our own experience in the 
field. When the appropriate work has 
been completed. a subsequent article 
will present a detailed discussion of 
the unit characteristics when operating 
under the several conditions for which 
it was designed, as well as an investi- 
gation of pertinent operating variables. 
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Discussion of Original Equipment 


From 1947 until the installation of 
the equipment to be described herein, 
Davison’s catalyst activity testing was 
carried out by the Jersey procedure 
using apparatus which was a modifica- 
tion of that specified by Conn and 
Connolly.’ Experience with this equip- 
ment led to the realization that much 
was to be desired from the standpoints 
of both flexibility and precision. In 
order that the development of the new 
equipment can be better understood, a 
brief review of this original unit Will 
be helpful. 
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It is generally recognized that the 
thermal and steam stabilities of a cata- 
lyst are of more concern than its activ- 
ity as manufactured. Accordingly, it is 
standard practice in our laboratory to 
split each sample of fresh catalyst into 
two portions, one for thermal pre- 
treatment, the second for steam deacti- 
vation. The thermal treatment is car- 
ried out in a battery of three muffle 
furnaces, the temperatures of which 
are 500° F.. 1050° F. and 1550° F. 
Each muffle is purged with two liters 
per minute of air dried in a column 
of silica gel. This latter expedient is 
necessary to simultaneous 
steam deactivation resulting from wa- 
ter desorbed from the catalyst. The 
sample is moved from the low tem- 
perature to the high temperature muf- 
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In addition to these weak- 


nesses, other minor details were found 


major 


which required consideration: the 
mechanism and schedule for 
the reactor and stripping the catalyst 
after cracking, temperature control of 
product collectors and rigorous calcu- 
Hav 


overall 


purging 


lation of results, to name a few 


ing thus clearly outlined the 
aims and speci hi ally defined the weak- 
nesses of the existing test equipment, 
it was possible to approach the design 


of new apparatus from a sound basis 


Design of New Equipment 
The Table indicate the 


wide divergency in several of the ex 


data in 


isting generally accepted activity test 
methods. It is that it is 
wholly impracty al to attempt to design 


apparent 


equipment flexible enough to simulate 
all of particularly the 
stati hed methods as opposed to the 
fluidized fixed bed proce dures. For sev- 
eral vears Davison operated a Kellogg 
fluidized fixed bed unit. and determined 
that this unit lacked the necessary pre 
cision and was relatively insensitive to 
cata 


these methods 


small real differences between 
lysts. In addition, it was found impos- 
sible to test a full particle size range 
catalyst without scalping out fines 
Conversations with the Kellogg people 
indicated that little improvement could 
he exper ted in this apparatus and the 
corroborating experience of others has 
led us to turn away from the fluidized 
fixed bed technique for the present. 
This is not meant to be a condemna- 
tion of the basic philosophy of testing 
a catalyst in the fluidized state. Actu- 
ally. it is believed that this is theoreti- 
cally 


ate a fluid ty pe catalyst since it more 


the ideal wav in which to evalu- 


nearly approac hes that state in which 


it is ultimately used. However. there 


are indications that the problem of 
uniform fluidization of a full particle 
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As a result, testing in the fluid 
ized state has heen reyec ted for the 
(Note More 


brought to the 


solved 


recently it has 


attention of the 


present. 
been 
authors that a major oil company has 
developed a fluidized fixed bed test 
unit which shows great promise.) Con- 
cerning the four static bed tests, it was 
believed possible to design a single re 
action system with sufficient flexibility 
to permit duplication of the various 
Obvi- 
no single distillation system can 


conditions required by each. 
ously 
be expected to fulfill the same func- 
tions as the four vastly different types 
specified by these methods. although 
it is probable that a column of the 
Vigreux type could be 
fully in conjunction with the Jersey 
and Houdry tests. The design of new 


equipment was approached from these 


used success- 


premises 
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heretofore 


important requirement, 


unmentioned, labora- 
It was estimated that the 


requirement 
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tory capacity 
catalyst 
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fon operation) or a 
cracking cycles. Using an 


time of six hours. this 


sample load would then require eight 
parallel testing units. However, rather 
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than have eight completely independ- 
ent units, it was found possible to 
reduce equipment cost by staggering 
the cracking operation on one sample 
with the regeneration operation on a 
second and thus permit all auxiliary 
equipment to serve two reactor tubes. 
This procedure will be discussed in 
detail later. 

It was realized that the element of 
precision is largely dependent upon 
mechanical perfection in the compo- 
nent parts of the test equipment. There- 
fore, in the selection of the type and 
design of these components, emphasis 
was placed upon obtaining a minimum 
amount of mechanical variability while 
maintaining maximum sensitivity. 
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Figure 1. Simplified Flow Diagram, Catalyst Activity Units. 


doubly checked to insure tempera- 

ture measurement accurate to *2° 

* It is the considered judgment 

of the men qualified in the field 

that this represents the best ac- 

curacy which can be obtained in 
practical routine operation 

Control of the temperature of all fur- 

naces is invested in proportioning input 

controllers. These instruments have the 

characteristic of adjusting the power in- 

put as a direct function of the extent 

f drift from the control point. It has 

been found in that the furnace 

block temperature plots as practically a 

straight line n a recorder chart which 

read to 1° F., ie. there is mini- 


practice 


can be 


mum cycling of temy 
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Operating Procedure 
4 schematic flow diagram of a sin- 


ele reaction system is shown in Figure 


1. The laboratory 


is equipped with 
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four parallel systems of this type, but 
eight reaction tubes. Thus, while four 
samples are undergoing the cracking 
phase, four others are being regener- 
ated. Proper scheduling of the opera- 
tion, therefore, permits the simultane- 
ous testing of eight catalyst samples. 
Three distillation columns assure that 
no bottleneck will exist at this point. 

Obviously, catalyst can be charged 
either as pellets or powder. Should 
the powder form be used, a thin glass 
wool mat on the supporting screen 
suffices to retain the sample with mini- 
mum pressure drop. Since a tempera- 
ture survey with the bare thermocouple 
probe in a loaded reactor tube has 
indicated only a two degree gradient 
throughout the catalyst bed, the bed 
flexible thermal 
conditions are concerned. 


height is insofar as 

Prior to a cracking run, the reactor, 
liquid receiver, knock-back 
condenser and lines 
are purged with nitrogen. A rate of 1] 
liter per minute for 20 minutes is nor- 
mally used, a rotameter serving as the 
metering device. Immediately after the 
cracking period, a similar purge is 
employed, and purge gas can be col- 
lected in the gas holder along with the 
cracked While the 
used to adjust the rate, the volume of 
this second purge is measured by the 


product 
transmission 


gas 


rotameter is 


gas. 


reduction in pressure of a calibrated 
prepressured bomb as in the “Indiana” 
method (see Photograph 4 for the size 
and location of these bombs). 

To fill the oil pump, a capillary tube 
at the bottom of the pump is immersed 
in a container of charge oil, and the 
pump piston is run upward from the 
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by using a 1:1 nitrogen-air mixture for 
15 minutes at the rate of 0.8 liters per 
minute. Next, one liter per minute of 
air is introduced and this is continued 
for 30 minutes. The final two-hour 
period utilizes straight oxygen at one 
liter per minute. Visual examination of 
many catalysts after regeneration has 
shown that practically complete re- 
moval of carbon is accomplished. 
While most catalysts are not suffi- 
ciently temperature-sensitive to 
demand such careful step-wise increase 
in regenerating conditions, certain ones 
do demand cautious treatment. 





As would be expected the distilla- 
tion operation is sensitive to the rate 
of distillation. Therefore, in running a 
distillation, a fixed heat input schedule 
is used, a low input to remove the light 
ends and a higher input for the main 
body of the distillation. To compensate 
for physical differences in the distilla- 
tion columns themselves, the cut-point 
for each still is determined by multi- 
ple distillations of a standard hydro- 
carbon fraction whose gasoil content 
above 400° F. is accurately known. By 
such means the cut-points of the three 
stills were found to differ as much as 
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Estimate of Precision 


In order to evaluate the increase in 
precision accomplished through the 
improved equipment and operating 





procedure, it was necessary to have 
data of the same type as that already 
presented for evaluating the precision 
Photograph 4. Calibrated Prepressured Bombs of the original test units. Since the old 
units were evaluated on the basis of 

it the end of the pre harge measureme ! he é the Jersey D+ L test which uses pilled 
catalyst, the same test method was used 
to describe the precision and levels of 
the data from the new laboratory. Data 
were accumulated from weekly tests on 
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and statistics are shown in Table 4. 

A comparison of the estimates of 
precision presented in Tables 1 and 4 
indicates the degree of improvement 
which can be attributed to the 
equipment and operating procedure. 
Based on the steam deactivated stand- 
ard sample, the error in D +L meas- 
urement was reduced to about one-third 
of the old, the error in carbon meas- 
urement to about one-half, and the 
error in gas measurement to about one- 
third. The fact that the improvement 
in precision of the 
measurements on the thermally deacti 
vated standard is not as great requires 
further explanation. 

Since the estimates of precision in- 
clude variability duesto pilling, deac- 
tivating, cracking. and distilling; and 
since the same pilling. cracking, and 


new 


corresponding 


distilling equipment is used randomly 
for evaluating both the thermal and 
steam deactivated portions of the sam- 
ple, then it becomes apparent that only 
two of variability affect the 
“thermal”? samples, but not the 
“steam” 


sources 


samples 


he muffle furt 


Our experience with muffle furnaces 
leads us to conclude that the first of 
these two possible causes cannot be 
ignored. It has been observed that the 
simultaneous temperatures at various 
points within the muffle furnace can 
differ as much as 25° F. In addition, 
the action of the temperature control 
instrument causes an apprec iable vari 
ation in temperature 
large heat-storine 
the block in the 
cracking or steaming furnaces. There- 
fore. although the sensitivity of ther 
deactivated be a 
contributing factor, action is he 
ing taken to investigate the value of a 


at any one spot 


since there is no 


reservoir such as 


mally catalyst may 


now 
tubular thermal preheating furnace 
having characteristics comparable to 
the cracking and fur 
naces 

It should be made quite clear that 
the of 
Table 4 do not necessarily indicate the 


new steaming 


estimates precision shown in 
best possible performance of the test 
the 
pieces of data will indicate why this is 
the 


by 


units. Inspection of individual 


six months’ interval 
the data. 


changes were made in the met hanical 


During 


so 
encompassed certain 


equipment and or operating 


dure looking toward further 


proce- 
improve 
ment in the precision or accuracy ot 
the measurements These changes had 
the effect of causing small shifts in the 
level of the data. so that the over-all 
statistics average data different 
However. since the statisti- 
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cal data which describe the precision 
of the measurements from the original 
equipment include the same type of 
level shift originating from known 
causes, the statistics in Table 4 are 
presented on the same basis in order 
to describe without bias the improve- 
ment due to the new equipment and 
procedure alone 

To illustrate the effect of the inclu- 
sion of data from different universes 
in the over-all estimates of precision. 
let us analyze the statistical data from 
the D+ 1 
on the thermally 


and carbon determinations 
deactivated standard 
sample. In both cases, it is observed 
that the range of the 
smaller than the three-sigma 
percent) limits. and that in the case of 
is actually 
Since it is 


much 
(99.73 


data is 


the carbon data, the range 
within the two-sigma limits 
known that 27 observations 
than sufficient to establish accurately 
of a distribu- 
the relation 


are more 


the standard deviation 
(Figure 2 
between the 


and the confidence which can be placed 


tion indicates 


number of observations 
in the calculated standard deviation) 
then the fact that the respective ranges 
and standard deviations appear to be 
have only two ex 


incompatible can 


planations: 


Publication 


Only subsequent data can reveal to 
what extent the first 
sponsible. But the influence of the sec- 


condition is re- 


ond possibility is subject to mathemat- 
check. 

Figure 3 presents histograms of the 
and carbon. 


ical 


27 observations on D +L 
Superimposed upon the histograms are 
the normal distribution 
curves calculated from the actual dis- 
tributions under the assumption that 
the actual are normal. 
Comparison of the histograms with the 


frequency 


distributions 


distributions provides a 


criterion of the normalcy of the data 


normalized 


Such a comparison can be both visual 
and mathematical. By visual inspection 
the D + L data appear to be negatively 
skewed but not particularly kurtotic, 
while the carbon data to be 
positively skewed and normal in kur- 

Using ac epted statistical meth- 
ods. 8, and factors were calculated 
both distributions. 2 the 
it is above 0.4 


appear 


tosis 
) 


for defines 
skewness; if 
0.4 (the value for the nor 
zero) the distribution is 
skewed. 2B the 
amount of kurtosis (peakedness or 
flatness). If B. is 2.4. the 
distribution is less kurtotic (flatter with 
tails) 

is greater than 3.8 
kurtotice 

tails) than 


de cree ol 
or he low 
mal curve is 
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less than 
than the normal curve: 

the distribu 
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Figure 3. Typical Frequency Distributions vs. the Normal Curve 


Carbon 


Thus 
to be 
skewness and 


both distributions are adjudged 
relatively normal as to both 
kurtosis, 
skewness picked out visually is present 
in a minor ce sree 


The obvious question ther concerns 


although the 


whether the visual and mathematical 
criteria are contradictory. The answer 
is that they are not. The visual inspec- 
tion of the distributions indicates trun- 
cated forms, a condition which will 
exist if data from different universes 
are included. The mathematical crite- 
ria state that these data from different 
universes are all part of one greater 
universe which will he normal. given 


sufficient time and a continuance of 
the existing “random” practice of cre- 
ating causes for small shifts in level 
of measurements. However, should the 
operational practice be completely 
frozen, then it is to be expected that 
the standard deviation will be reduced 
and become consistent with the range. 

The foregoing discussion of the 
method used in analyzing activity unit 
data gives only an indication of the 
great importance which must be placed 
on this element of catalyst activity 
study. For the proper analysis of the 
data from equipment is the very heart 
of understanding the equipment itself. 
Without rigorous. unbiased standards 
for evaluating performance, the best 
equipment can go for naught, or 
poorer equipment can erroneously be 


considered satisfactory 


Conclusions 


Cracking catalyst activity testing 


equipment has been designed and built 


to accomplish improvement in preci- 
sion and maximum flexibility in mode 
of operation. Initial investigation of 
the equipment has disclosed that high 
precision is inherent in all measure- 
ments insofar as the activity test equip- 
ment itself is concerned. However. the 
data indicate that improvement in the 
thermal pretreating equipment would 
probably be beneficial. 
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Evaluation of Radiant Heat Absorption 
Rates in Tubular Heaters 


Part |. Radiation from Primary Sources 


Graphical approach provides furnace designer with 
short but accurate method of solving the ordi- 


narily laborious radiation equations 


A. MEKLER? and R. S. FAIRALL? 


Alto, Cal. Consultant, Petro-Chem Process Company and Petro 


New York 


Consulting Engineer, Palo 


Chem Development Company 


2Stanford University, Palo Alto, Cal. Present address is McCulloch Motor Cory Los Angeles, 


Cal 


MEH primary and the major 
sources of radiant heat ab- 
sorbed in most tubular heat- 

ers are the products of combustion of 
the fuel burned. The setting of the 
heaters (roof, floor, outside walls, 
bridge walls, etc.) also radiate to the 
tubes but do so only as intermediate 
reradiating surfaces which, theoreti- 
cally at least, do not absorb heat by 
themselves but transmit to the tubes 
all heat received from the products of 
combustion. 

The rates of radiant heat absorp- 
tion by tube banks from combustion 
products are affected by four main 
fdctors: quantzy of liberated heat; 
temperature of combustion, or “flame 
burst temperature”; amount of heat 
absorbing surface and “effectiveness” 
of the surface. The quantity of liber- 
ated heat is determined by the amount 
of fuel burned and the amount and 
temperature of air used for combus- 
tion. The flame burst temperature may 
vary from 4000° F., obtained when 
burning refinery gases with 20 percent 
excess air preheated to 460° F., down 
to 2300° F., when residual fuel oils 
are burned with 100 percent excess air 
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Figure 1. Combustion Characteristics of Typical Refinery Gas Fuel. 
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Figure 2. Combustion Characteristics of Typical Residual Fuel Oil. 
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Figure 3. Graphs for Determination of Radiant Heat Absorption 


The heat lost by gases in dropping 
from Ty to temperature Tx is 
WTrCpr — WTaCp- 
Wi 


too | The effectiveness of the sur 
face is determined by the emissivity 
f the heat absorbing surface and the 


shape factor” of the tube bank. which i ' - t thout re Where 


in turn depends on the angle thruout 
which the heat absorbing surfaces of 
the bank “see” the source of radiation 
In evaluating radiant heat absorp 
tion by tubular surfaces from prod 
ts of ombustion two assumptions : 
ire mace first, that the surfaces and emibsivity of a | a A aall 
the products of combustion form two Radiant heat absorption calcula- 


\ 


nfinite parallel planes with the dis tions are usually made on the basis of 
etween planes small compared — one square foot of effective heat ab- 


to their area; and, second, that the sorbing surface. This eliminates the 


tance 


respective temperatures of the products factor FA and Equation (1) becomes 

if combustion and of the heat absorb 

ing surfaces are uniform throughout — re \'’ : Equilibrium Temperature 

the extent of these planes. Radiant . ; The theoretical temperature T, at 

heat transfer between these two planes ' which the gases radiate to the heat ab 

can be det ned by the equation Where Q sorbing surfaces is often called the 

“equilibrium” temperature because it 

Phe heat balance in the heater can — j, the Siieteiinee ol which the gases 

absorb as much radiant heat from the 

nascent products of combustion at the 

flame burst temperature as they radiate 

to the heat absorbing surfaces. With 

the heater in equilibrium 7’, is also the 


be expre —st d by 


theoretical “residual” temperature or 
the temperature of the gases leaving 
the radiant section of the heater, T,, 
because if 7, and T, were not equal 
there would be heat interchange be- 
tween 7 ind T, and the radiant sec- 
tion of the heater would not be in 





equilibrium. The term 7’, will, there 
fore, be used from now on for the 
temperature of the radiating gases. To 
avoid possible confusion with terms 
used in practice it must be noted here 
that 7, is not the so-called “bridge 
wall” temperature or the temperature 
of gases leaving the radiant section as 
measured by a thermocouple. 7, is 
the theoretical temperature determined 
by calculation which purposely neg- 
lect the effects of convection heat input 
from gases flowing over the bare re- 
fractories and the heat absorbing sur- 
faces of the heater. In some types of 
heaters the difference between 7, and 
the measured temperature is quite large 
as will be shown later in the article. 

By substituting the value of Q, from 
(2) and the value of heat lost by the 
radiating gases from (4) into Equa- 
tion (3) and using the symbol 7, for 
the temperature of the radiating gases 
the equation becomes 

WCp, (1 r,) 


al (BS) — GY] 


In this equation Ty can be determined 
from the net calorific value of the fuel 
and the amount and temperature of the 
air used. Figures 1 and 2 give the 
combustion characteristics of a typical 
refinery gas fuel and residual fuel oil. 
The flame burst temperature of gase- 
ous and liquid fuel does not change 
materially with wide changes in com- 
value but is 


amount and 


position or calorific 
affected 
temperature of the air used for com- 
The flame burst 
temperature obtained from Figures 2 
and 3 can be used for any liquid or 


mainly by the 


bustion values of 


gaseous fuel burned in a refinery with 
a degree of accuracy sufficient for cal- 
culations of radiant heat transfer in 
tubular heaters. 

T, can be closely approximated from 
the temperature of the fluid being 
heated. In petroleum refining 
heaters operating with heat 
input rates of 10,000-15,000 Btu per 
foot of circumferen 
s0-80° F. above the 

with 50° F. as a 
is therefore the only 


most 


ayerace 


hour per 
tial surface. T, is 
fluid 
good average. 7 
unknown in the equation 


square 


temperature. 


Graphical Determination 
Equation (5) is rather cumbersome 
to solve mathematically because 7, is 
in the fourth power on the right hand 
side. but 7 


graphically. 


can be easily determined 
The right side of the 


equation is plotted as a curve of values 
of radiant heat absorption for a given 
T, with different values of 7,. The left 
side of the equation is a straight line 


with fixed terminal When 
r I, the right side of the equation 


points. 
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Figure 4. Graphical Determination of Flux Intensity Around Circumference of Tubes in Single 
Row Banks 


is zero and no radiant heat is absorbed 
by the surface. At this point the straight 
line has zero ordinate and an abcissa 
equal to the flame burst temperature 
Ty. When T 0 the right side is 
equal to W¢ paTy, or the heat absorbed 
by radiation is equal to the liberated 
heat. This point on the straight line 
has the amount of liberated heat as 
ordinate and zero as abcissa. The solu- 
tion for 7, in Equation 5 is the point 
where the straight line intersects the 
curve. 

Figure 3 shows a group of curves 
for determining radiant heat absorp- 
various tempera- 
of 0.95 
At the 


the gases 


tion by surfaces at 
tures. An 
was used to obtain the values. 
equilibrium temperature 7 
radiate to the heat absorbing surfaces 
all of the heat they 
nascent products of combustion. There- 
fore, when the gases at this tempera 


over-all emissivity 


receive from the 


ture radiate to a plane which is large 
in comparison with the distance be- 
tween the plane and the boundary sur- 
face of the gas body. and which can 
absorb all of the incident radiant heat. 
1 black body 
and have an emissivity of 1.00. How- 
ever there is a small heat loss by con- 
duction through the refractories to the 
outside, and the gases, though assumed 


the gases will he have as 


stationary and therefore supplying no 
convection to the heat absorbing sur- 
face. heat by conduction 
through the film of gas in contact with 
the tubes. In most commercial heaters. 
an emissivity of 0.95 instead of unity 
For con- 


ke se some 


will take care of these losses 
venience the ordinate is marked “lib- 
erated heat” on the left side and “ab- 


mpany Publication 


sorbed heat” on the right side, and the 
abcissa is given in °F. instead of °R. 

Equation (5) is solved by drawing 
a straight line between the value of 
liberated heat on the ordinate and 
flame burst temperature on the abcissa. 
The intersection of the straight line 
with the curve for the desired surface 
temperature gives radiant heat absorp- 
tion on the right hand ordinate and the 
equilibrium temperature of the gases, 
T,, on the abcissa. The example shows 
the solution of Equation (5) for 
radiant heat absorption by a surface at 
1200° F. when the liberated heat is 
50,000 Btu per hour per square foot 
of effective surface and the flame burst 
temperature is 3300° F. Under these 
conditions the radiant heat absorption, 
Q,, is 26,000 Btu per hour per square 
foot of effective surface and the equi- 
librium temperature, 7, is 1740° F. 

The values of 7, obtained from 
Figure 3 are for a black body receiv- 
ing radiation from an infinite parallel 
plane. Before these values can be used 
for tube banks the actual surface of 
the tubes in the banks must be con 
verted by an appropriate shape factor 
to an equivalent black body surface 

When a tube in a bank is subjected 
to radiation from a plane parallel to 
the bank different portions of the tube 
circumference see the radiating plane 
through different angles and therefore 
receive radiation from the plane at 
different rates. The effect of angle of 
incidence or radiant heat absorption 
is given by Lambert's equation 

ye 

Where ‘ 


Q. radiant 
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Figure 5. Flux Distribution around Circumference of Tubes in Single Row Banks 


A—Primary 


Radiating Plane from One Side,—Refractory from the Other. B—Primary Radiation Both Sides. 


The maximum rate of heat absorption, 
taken as unity, is on the half of the 
circumference facing the radiating 
plane (“exposed” half), at a point on 
the diameter normal to the plane. The 
T ite dex reases ¢ lo« kwise and counter 
this until it is 
zero at some point near the opposite 
end of this diameter on the other 
(“shielded”) half of the tube circum- 
The location of the points of 


clockwise from point 


ference 
zero absorption depends on how much 
the tube is “shaded” by the adjoining 
tubes which in turn is determined by 
the ratio of the spacing to the diame 
ter of the tubes 
or flux intensity 


The summation of the 
relative rates 1round 


the circumference of the tube gives 
the fraction of 
sorbed by the tube 


of the tube « 


ivailable radiation ab 
wr the « flee tiveness 


irtace 


lube Banks and Flux Distribution 

The effectivens tt ibe banks ind 
flux distribution around the circum 
ference of tubes in tube banks is best 
determined graphically. In using the 
raphical od it 


that radiation to 


necessary to 
the tubes fol 


met 
assure 


lows the mechanism 


if radiation from 
“ body It 


is also necessary to neglect the effect 


an infinite plane to rey 
of variation in temperature of the 
tube 
upon 


refractories 
distribu 


surfaces and of the 
the flux 
tion around the circumference of the 
tube in tubular 
heaters these assumptions do not ma- 
terially affect the shape of the flux 


intensity and 


most commercial 
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diagram or the absolute values of the 
flux intensity. 

The method consists in determining 
graphically the included angle of in- 
cidence of radiant heat to a number of 
points around the circumference of the 
tube, and projecting the are of this 
angle upon the tangent to the point in 
question to allow for the cosine rela- 
tionship of radiant heat intensity. 
Radiant heat flux around the tube is 
symmetrical about the diameter of the 
tube normal to the radiating plane. 
Therefore, it is necessary to determine 
the flux distribution around only one 
half of the circumference of the tube 
as bisected by this diameter. The other 
half of the flux diagram is obtained 
by similarity. 

The total radiant heat absorbed by 
a single tubes backed by a 
refractory wall, non-conducting to the 
outside, consists of two components 
direct radiation from the radiating 
plane and reradiation by the refrac- 
tory wall behind the tubes of that por- 
tion of direct radiation which passed 
through the tubes to the refractory 
wall. Direct radiation is determined 
first by method Figure 4. 

A few tubes are drawn accurately 
to scale as to outside diameter and 
tube spacing. The highest intensity of 
direct radiant heat is applied to point 
O, of the tubes, as shown on Tube No. 
1. Radiation to this point is unob- 
structed by any other point on the 
tube or by the adjacent tubes. The in- 
cluded angle of incidence at this point 
is 180 degrees and the flux intensity is 
unity. Graphically the flux line at O, 
is equal to the length of diameter of 
180-degree arc A,B,, drawn with an 


row of 


show n on 


arbitrary radius 0,A, on a tangent to 
O,. The length of the diameter is taken 
as unity and is drawn as line O,F, on 
the flux diagram around Tube No. 1. 

Point O, is completely shielded 
from direct radiant heat and the flux 
intensity at this point is zero. The 
method of graphical determination of 
flux intensity on points intermediate 
between O, and O, is shown for point 
O, on Tube No. 2 and point O, on 
Tube No. 3. Point O, is partially 
shielded from the radiating plane by 
its own circumference and by the ad- 
joining tube. The included angle of 
radiation falling upon O, is the angle 
\,0.C. as determined by the intersec- 
tion of tangent A.O, to the tube and 
tangent O.E, from O, to the adjoining 
tube. The projection A,D, of are A,C, 
upon diameter A,B,, which is made 
equal to diameter A,B, used for point 
O,, represents the flux intensity at O, 
and is shown as line O.F, on the flux 
diagram around Tube No. 1. The flux 
intensity on O, as shown on Tube No. 
3 is similarly determined by the angle 
4.0,E, formed by tangent A,O, to 
Tube No. 3 at O, and tangent A,O; 
from O, to the adjoining Tube No. 4. 
The flux intensity at this point is equal 
to the projection A.D, of are A,C, 
upon diameter A,B and is shown as 
line O.F, on the flux diagram on Tube 


No. l. 


Reradiation Determined 


The portion of available heat not 
absorbed by direct radiation passes 
through the bank to the refractory be- 
hind the bank. The refractory acts upon 
the tube bank as an opposite radiating 
plane which reradiates to the tube bank 
with an intensity Q, 1 — Q, where 
Q, is the portion of the total available 
radiation which is absorbed by direct 
radiation. The reradiation superim- 
posed on the various points of the 
tube circumference is determined by 
multiplying by the value of Q, the 
flux intensity of direct radiation to the 
corresponding points of the tube cir- 
cumference 

Figure 5A shows the flux distribu- 
tion circumference of a 
tube in bank with tube 
spaced on two diameters and ( olumn 
1 of Table | gives numerical values 
of the relative flux 
points of the circumference. Total di- 
rect radiation to the tubes is 0.658 of 
the available. The fraction not ab- 
sorbed by direct radiation is 0.342. 
The values of flux intensity by reradi- 


around the 


a single row 


intensity on 12 


ation at the various points is obtained 
0.342 by 
at the corresponding 
point such as at Point 1 for Point 7, 
at Point 2 for Points 6 and 8 etc. The 
average intensity of reradiation on all 


by multiplying value of 


direct radiation 


1. 31, No. 6 
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points of circumference of the tube is 
0.143 and the total reradiation is 0.225 
of the available radiant heat. The total 
radiant heat ebsorption by a tube bank 
in a single row of tubes by the direct 
radiation and reradiation is 0.658 + 
0.225=0.883 of the available radia- 
tion to the projected plane of the bank, 
or the effectiveness of the bank is 88.3 
percent of a black body. 

Column 2 of Table 1 and Figure 5B 
show the results of graphical determi- 
nation of flux distribution around 
tubes in a single row bank irradiated 
from both sides by primary radiating 
planes of equal intensity. In this case 
the flux intensity around the tube is 
symmetrical not only about line 1-7, 
as is the case with the tubes on Figure 
5A, but also along the line 4-10. Points 
3 and 11 receive not only the same 
radiation from Radiating Plane 1, but 
bear the same relationship toward Ra- 
diating Plane 2 as points 9 and 5 do 
to Radiating Plane 1. For a given 
maximum flux intensity at point 1 the 
total radiant heat absorption by a sin- 
gle row of tubes subject to direct 
radiation from both sides is approxi- 
mately 20 percent greater than that of 
a single row of tubes subject to direct 
radiation from one side and reradia- 
tion from a refractory from the other 


side 


Flux Distribution Around Tubes 


Figure 6 shows the method of graphi- 
cal determination of flux distribution 
around tubes in a two-row bank re- 
ceiving direct radiation from a radi- 
ating plane and reradiation from a 
refractory. The flux intensity by direct 
radiation to the tubes in the first, or 
exposed, row of the bank is deter- 
mined by the same procedure as used 
in Figure 4. The included angle of 
radiation to any point on a tube in the 
shielded row is determined by tan- 
gents from this point to the tubes in 
the exposed row between which the 
shielded tube receives direct radiation. 

As shown on tube No. 5, point O, 
receives only that portion of direct 
radiation which can pass between tubes 
No. 1 and No. 2. The included angle 
of radiation to this point is determined 
by the tangents from O, to tubes No. 1 
and No. 2. The length of the flux line 
at O, is projection N,T, of are H,K,. 
On the other hand, point O, as shown 
on Tube No. 4, receives radiation 
which passes between tubes No. 1 and 
No. 2, and between tubes No. 2 and 
No. 3. The total included angle of 
radiation to this point is the sum of 
angles FOE and DOC. The total length 
of the flux line at this point is the 
sum of projections of arc HK and of 
are AG. 

Flux intensity due to reradiation is 
determined by similarity. The refrac- 
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Figure 6. Graphical Determination of Flux Intensity Around Circumference of Tubes in Double 
Row Banks. 


tory surface acts in the same manner 
upon the tubes in the shielded row as 
the radiating plane does on the ex- 
posed row, but at a different intensity. 
For example on Figure 5A, Point 7 
on a tube in the shielded row corre- 
sponds to Point 1 on a tube in the 
exposed row and Points 5 and 9 on a 
tube in the shielded row correspond 
to Points 3 and 11, respectively, on a 
tube in the exposed row, etc. As shown 
in Column 1 of Table 2, 0.658 + 
0.196 =0.854 of the available radiant 
heat is absorbed by direct radiation 
to both rows. Heat available for re- 
radiation is 1.0—0.854=0.146 and 
this factor is used to determine the 


intensity of reradiation from the re- 
fractory to the corresponding points 
on the tubes in each row. 

Column 1, Table 2 and Figure 7A 
shows the flux distribution around the 
exposed and shielded tubes on a two 
row bank subjected to direct radiation 
from one side and reradiation from a 
refractory on the other side. Column 
2 of Table 2 and Figure 7B shows the 
flux distribution around tubes in a 
double row bank exposed to direct 
radiation from both sides by primary 
sources of equal intensity. The flux 
distribution around only one tube in 
one of the rows is shown on the figure 
and in the tabulation, because the flux, 


TABLE 1 
Effectiveness of single row tube banks. 


I 
Radiating plane on one side; refractory on the 


other side; tube spacing at 2 diameters. 


POINT Ne. 


Rerad. 


Total 


| ll 
| Radiating planes on both sides; tube spacing on 
2.6 diameters. 


‘Direct Direct 


Direct : "| 
from Plane 1 | from Plane 2 





SEI MMe we— 


0419 =<D 


2D 
0.143 «D 


2D 


Direct radiation = 


Reradiation = 


Total effectiveness 
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1.000 


~ = 0.225 


= 0.883 


435 «D 
= 0.658 | Direct radiation from Plane 1 = —- 
2.6D 


0435 =D 
—_— = 0.538 
2.6D 


= 1.052 


| Direct radiation from Plane 2 = 


Total effectiveness 
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Figure 7. Flux Distribution Around Circumference of Tubes in Double Row Banks. A—Primary Radiation from One Side, Refractory from the Other 


distribution around a tube in the other 
row is a of the flux of 
the tube in the With the 
same maximum flux intensity at Point 
1 on the circumference of the tubes. 
a two row bank of irradiated 
from both sides by primary radiating 
planes will absorb approximately 50 
than a 
radiation 


‘mirror image” 
first row 


tubes 


percent more radiation two 


row bank 


from one plane and reradiation from 


receiving direct 
1 refractory 
8 shows the values of effec 
tube banks 
tubes 
1 radiating plane on 
reradiation from a re 
The effective 
s expressed as a fraction of ab 
black body with the 
ratio of center to center spacing to tube 
is the 


Figure 
tiveness of with one and 


two rows ol receiving primary 


radiation from 
one side ind 

fractory on the other 
ness 
sorpl on by i 
variable. Effectiveness 


with tube 


diameter 
diameter if 
A bank with 


tubes on eight-inch cen 


doe not vary 

ratio is maintained 
vur-inch o.d 
ters will have the same effectiveness as 
1 bank of five-inch o.d. tubes in ten 


irranged in similar 


nch centers 


man 
tubes on 
effec 


on 7.5-inch 


ner. Conversely four-inch o.d 
centers, has the 


tube 


ten-inch same 


tiveness as three-inct 


centers or five-inch tubes on 12.5-inch 


centers 


Decreasing Difference in Radiant 
Heat Absorption 

tube 

spacing to tube diameter is between 

1.75 and 2.25 for sin 


1.75 to 2.75 for 


In most heaters the ratio of 
row banks and 
banks with two 


The wider spacing with two-row 


from 
ows 
banks is used to decrease the difference 
in radiant heat absorption by the first 
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B—Primary Radiation from Both Sides 


and the second row. For example, with 
two-row banks and tubes spaced on 
two-diameters the effective- 
ness of the first and second row is ap- 
proximately 0.68 and 0.29 respectively, 
or in a ratio of 2.34:1. With a spac- 
ing of 2.75 diameters the relative effec- 
tiveness of the first row is approxi- 
mately 0.57 and of the second row 0.37 
or ina ratio of 1.54:1. There is a slight 
loss in over-all effectiveness of a two- 
row bank with wider spacing, from 


relative 


0.98 to 0.94 in the above example. 
Figure 8 can be used to obtain the 
effectiveness of tube banks irradiated 
from both sides, as shown in the fol- 
lowing example. Find effectiveness of 
tube bank with two staggered rows of 
four-inch o.d. tubes on 10.5-inch cen- 
ter, irradiated from both sides. Ratio 
of spacing to diameter is 2.63. Effec- 
tiveness of front, or exposed, face of 
tubes (direct radiation to first 
from curve D) =0.526;: effectiveness 


row. 


TABLE 2 
Effectiveness of double row tube banks, staggered. 


Radsating plane on one side, refractory wall on the 
other; equilateral tube spacing on two diameters 


Exposed Row 


POINT No Direct Rerad 


Reradiat 
Total effectiveness, exposed row 
Total effectiveness, shielded row 


Tota! effectiveness, both rows 


Total Direct Rerad Total 


1 
it 
Radiating plane on both sides: tube spacing 
in each row on 2.6 diameters; dis 
between rows 2 diameters 


Shielded Row 


Total te 
One Row 


Direct to Direct te 
Freat ac 


1.000 


teum Refiner 





of back, or shielded, face (direct ra- 
diation to second row, from curve F) 

0.217; effectiveness one row 0.526 
+ 0.217=0.743; effectiveness of both 
rows 0.743 X 2= 1.486. 

The flux distribution around tubes 
and the effectiveness of tube banks as 
shown in the preceding tables and 
figures apply not only to tube banks 
arranged in planes in rectangular heat- 
ers, for which they were derived, but 
also to banks in circular heaters when 
the diameter of the heater is more 
than 12 times the diameter of the 
tubes. In applying the curves of Figure 
8 to circular heaters the periphery of 
the cylindrical gas body which is the 
primary radiating surface, the surface 
formed by the center lines of the tubes 
and the surface of the reradiating re- 
fractory of the walls behind the tubes 
are assumed to be concentric cylinders 
with large diameters compared to dis- 
tance between them. As the diameter 
of the heater is increased the differ- 
ence in surface of the three cylinders 
becomes less significant so that they 
can be assumed to be equal. 

The emissivity factor for infinite 
parallel planes is 

Fy: (7) 

Pr 
Ww here p and Pe are the respective 
emissivities of the radiating and heat 
absorbing surface. For concentric in- 
finite cylinders the emissivity factor is: 


1 


1 A, ( l , ) 
Pp A. \ fp» 


(8) 


where p, and 4, are the emissivity and 
surface of the inside cylinder and py, 
and A, of the emissivity and surface 
of the outside cylinder. 


A 


With A, approaching A,, ‘. 


ap- 
proaches unity and the emissivity be- 
tween the cylinders becomes equal to 
the emissivity between two parallel 
planes. 

End of Part 1. Part Il will appear 


in an early issue. 








RELATIVE EFFECTIVENESS OF TUBE BANKS (BLACK BODY SURFACE =< 1.0) 
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Figure 8. Effectiveness of Tube Banks in Single and Double Rows 
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Desulfurization Process 


Developed by Anglo-lranian 


"Autofining”, perfected in pilot plant, now in 


operation at Llandarcy refinery in 
New South Wales 


NEW catalytic desulfurization 

process, named Autofining” 
“ has been developed by the 
Anglo-lranian Oil Company. This 
been fully proved in 
extended operations in a $50-barrel- 
per-day pilot plant and the first com- 
3500 barrels-per- 
now in 


process has 


mercial size unit of 
stream-day input capacity is 
operation at the Anglo-lranian Llan- 
darcy refinery in South Wales. 

The Autofining process operates at 
pressures of 50-200 pound gauge and 
at temperatures of 700°-800 F. and 
makes use of a very stable sulfur re- 
sistant catalyst which has a long life. 
The catalyst is regenerated periodi- 
cally, the on-stream period varying 
with the boiling range of the feed 
stock. A small amount of gas, consist- 
ing mainly of hydrogen, is produced 
in the process and this is recycled. No 
hydrogen manufacturing facilities are 
required. A wide variety of feed stocks 
can be effectively desulfurized, rang- 
ing from natural and straight run 
sasolines through naphthas and kero- 
sines to gas oils and light diesel fuels. 
Sulfur removed from the feed stocks 
is largely converted into hydrogen sul 


fide. The products are of good color 
and odor and are very stable. They 
need no subsequent refining treatment. 
The yields of liquid products obtained 
are 99 percent plus by weight or about 
100 percent by volume. 


Feed Stocks 

Straight-run gasoline and naphtha 
feed stocks having ASTM end points 
of up to about 400° F. can be almost 
completely desulfurized by this proc- 
ess, and, at the same time, the octane 
number is raised by two or three num- 
bers and the lead response considera- 
bly improved. With these feed stock 
catalyst on-stream periods of 800 to 
1000 hours between regenerations can 
be employed. Typical results on Mid- 
dle East straight-run gasoline and 
naphtha are given in Table 1. 

Kerosines are also almost com- 
pletely desulfurized by the Autofining 
process and catalyst on-stream periods 
of about 400 hours between regenera- 
tions are easily achieved. Of particular 
value for certain markets is the im 
provement in burning properties (i. e., 
char value) obtained. Pilot plant re- 
sults on a Middle East kerosine are 


TABLE 1 


Autofining of Middle East Straight Run G i 


Specific G t 
Gravity, “API 


Distillation 
1L.B.P. *t 


5 Percer 


Sulphur, Percent 
Octane Number (Mot 
Octane Number + 
Octane Number + 
Color, Saybolt 
Doctor Test 
Corrosion Test 


108 


Straight-Run Gasoline | 


Btnniaate 
and iP 





Naphtha 





99.5 99.7 
99.1 “Us 4 
su) 


Product 





O.7788 


+ 26 
Negative 
Negative 


Positive 
Positive 


Negative 
Negative | 


given in Table 2. 

Straight-run light gas oils (i. e., 
high speed diesel fuels) may also be 
desulfurized. The degree of sulfur re- 
moval is lower than with lighter dis- 
tillates but in the case of Middle East 
crudes, gas oils of 0.75 to 1.0 percent 
sulfur content can be desulfurized to 
the extent of 60 to 70 percent with 
catalyst on-stream periods of 200 
hours. Typical results are reproduced 


in Table 3. 


Processing Long Distillates 


In some refinery situations it may 
be more desirable to desulfurize a 
long distillate and fractionate after 
processing rather than desulfurize sep- 
arate products after fractionation. Re- 
sults obtained when processing long 
distillates from Middle East and 
Slaughter (West Texas) crudes in this 
manner are given in Table 4. 

Other materials which may be satis- 
factorily desulfurized by the Autofin- 
ing process include the highly aro- 
matic extracts obtained by the solvent 


TABLE 2 
Autofining of Middle East Kerosine 


Yield of Prod ™ Wt. 99.5 
Sulphur Removal 98.0 
Catalyst on-stream 

, Hours 400 


Feed Product 
Specific Gravity, 60° I 0.7985 0.7981 


Gravity, °A.P.1 45.7 45.8 


Distillation 
1.B.P., °F 





36 129 
2 Percent \ me at °F 52 345 
10 Percent Volume at °F 365 163 
5O Percent Volume at °I 404 wy 
90 Percent Volume at 446 4s 
End Point, °F 7 476 

Sulphur Percent 

Mercaptan Sulphur Per 

Color, Saybolt 

Flash Point, °F 

Odor 

Doctor Test 

Smoke Point, mm 

Burning Test (In 

of Petroleum 
Consumption ¢ 
Char Value mg Kg 
Appearance of Glass 


hour 
Very Faint 
gray 


film 


TABLE 3 
Avtofining of Middle East Virgin Gas Oils 


Yield of Product ™ We 99.1 
Sulphur Removal, “; 70.0 
Catalyst on-stream 

period, hours 210 


Feed | Product 





Specific Gravity, 60° F 0.854 0.249 

Gravity, °A.P.I 44.2 

Distillation 
1.B.P., °F 459 
10 Percent Vol. at 520 
SO Percent Vol 561 
90 Percent Vol 619 
End Point, °F 662 

Sulphur, Percent 

Diesel Index 

Aniline Point 

Carbon Residue (10 percent 
bottoms), Percent 


The above inspection data refer to the total liquid 
product which contains a very small quantity of 
light ends. Removal of these light ends 1s easily 
accomplished in a simple flashing operation to give 
a product meeting specification flash point require 
ments 
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TABLE 4 


Avtofining of Long Distillates from Middle East and 
Slaughter (Wese Venas) ¢ Crede Oils 


Distillate From 

Cut on Crude T. B.P., 

Yield of Product besont Weight on Feed 
Sulphur Removal, Percent 


Middle East Crude 
; 212-662° 

9+ 

84.5 


Product 


Slaughter Crude 
203-662° 
m+ 
84.9 
Feed 





Specific Gravity, 60° F 
Gravity, °A.P.I 
Distillation : 

1.B.P., °F 


10 Percent Volume at 
50 Percent Volume at 
90 Percent Volume at 
End Point, °F 
Sulphur, Percent 
Naphtha spe 
T.B.P 


Yield “t t Weigt it 
Specific Gravity 
Gravity, °A.P.I 
Distillation: 

1.B.P., °F 

5O Percent V« 

End Point 
Sulphur, Percent 
Sulphur Removal 
Octane Number 
Kerosine Fraction: 

T.B.P., °F 


lume 


Yield 
a Gravity 
Gravity, °A.P.1 


cee 


Percent Weight 
60° I 


0. Percent Volume at 
I 

Sulp 

Sulphur Remova 

Gas Oi! Fraction: 
T.B.P., °F 
Vield, Percent Weight 
Specific Gravity, 60° F 


A.P1 


Gravity 
Distillation 
1.B.P., °F 


5O Percent Volume at 
End Point, °F 
Sulphur, Percent 
Sulphur Removal, I 
Diesel Index 


0.7975 
45.9 


0.387 
I .° vs 356 


“07 7 7585 


TABLE 5 
Autofining of Aromatic $O, Extracts 


xtract From 
Middle East Naphtha 


0.8285 
39.3 
255 
302 
448 
604 
639 
1.15 
1.B.-356° 356° 
30.1 
0.7805 
498 


1.B.P 
31.6 


0.7785 
50.3 
232 239 
289 
369 

0.302 


47.6 


356 -482° 
25 
0.8180 
41.5 


Satay 
415 
is4 

0.694 


482° + 
44.6 
0.8720 


tract From 
middie East Kerosine 





Yield of Product Percent Weight 
Sulphur Removal, Percent 
Catalyst on-stream Period, Hours 


97.5 
98.6 
200 


97.0 
92.5 
200 





Spec fic Gr “ ty 
rravity A.P 
Distillation: 
F 
5 + ercent I 
10 Percent °F 
) Percent k 
90 Percent I 
End Point 
Octane Number (Motor 
Aro ‘ cent Weight 


extraction of gasoline and kerosine 
fractions. (See Table 5.) The process 
is not normally applicable to residual 
fuel oils containing asphalt. 


Utilities Requirements 


The expected consumptions of utili- 


ties in the 3500 barrel-per-stream-day 
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commercial unit at Llandarcy 


below: 


150 Pound Steam 


hour (net). 
Cooling 

gallons per hour. 
Fuel 


Electric Power 
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Water 


are given 
6000 pound per 


30,000 Imperial 


25 million BTU per hour. 


10 Kilowatts. 


In this plant the recycle gas com- 
pressor is steam driven and steam is 
generated in a waste heat boiler. 


Investment Costs 


The 3500 _barrel-per-stream- day 
commercial plant built in 1951 will 
have a total erected cost within battery 
limits of approximately ($700,000). 
Of this total cost, materials including 
common building materials, drafting, 
engineering, procurement and con- 
tractors’ overhead and profit, will 


amount to $549,000. 


Licensing 
This process is covered by patents 
or patent applications in all major 
countries and is available for licensing 
by Anglo-Iranian Oil Company Ltd., 
London, England. 


New Lube Oil Classification 
System Announced by API 


The 


trons 


system of service classifica 
and designations for automotive 
lubricating oils has been announced by 
the Lubrication Committee of the Amer- 
ican Petroleum Institute. The new no- 
menclature was approved by the API 
board of directors at a meeting in Tulsa, 
Okla., recently. It has been approved 
previously by the API's Marketing Di- 
vision, by the American Society for Test- 
ing Materials and the automotive indus- 
try. The new classifications were devised 
after it became apparent that advances 
in additive-treated motor oils had made 
existing crankcase oil terminology inade 
quate and obsolete 

The new classifications are: Service 
MS—Service typical of gasoline or other 
spark ignition engines operating under 
unfavorable or severe types of service 
conditions and where there are special 
lubrication requirements for deposit or 
bearing corrosion control, due to operat- 
ing conditions or to fuel or to engine de- 
sign characteristics. Service MM—Serv- 
typical of gasoline and other spark 
ignition engines operating under moder- 
ate to severe service conditions, but pre- 
senting problems of deposit or bearing 
corrosion control when crankcase oil 
temperatures are high. Service ML— 
Service typical of gasoline and other 
spark ignition engines operating under 
light and favorable service conditions, 
the engines having no special lubrication 
requirements and having no design char- 
acteristics sensitive to deposit forma- 
tion. Service DG—Service typical of 
diesel engines in any operation where 
there are no exceptionally severe require- 
ments for wear or deposit control due to 
fuel or to engine design characteristics 
Service DS—Service typical of diesel en- 
gines operating under extremely severe 
conditions or having design characteris- 
tics or using fuel tending to produce 
abnormal wear or deposits 


new 


ice 


x Kk = 





Figure 1—Typical Lime-Base Grease Fibers—Figure 2 


Take a Look at Lime-Base Greases 
Through an Electron Microscope 


Sub-microscopic studies of fiber structure seem 
to have opened up broad field of study 


nature and characteristics 


- 


soap fibers have be 


submicroscopic metal 
en the sul 
siderable study, and various 
published 
d structural 
However 
difficult to 
of the 


concerning 
peculiari 
correlative 
obtain be 
nplexit vari 
ilties involved in 
of the ex 

Vold 


hed the results of 


ind co 


m coverimn 

cids and of 
irious hydro 
of the grease 
nt years 
o theory 


X-ray 


nques 


lar ely ! ive 
deductive 
electror 


available | pene ip new 


using an electror 
that 
rease fibers apparently were twisted 
He identi 


a) one with 


found 


ireas of study 
Microscope calcium base 
is ina two-stranded rope 
fied three distinct forms: 
both strands wound around each othet 
in rope f ishion. b) one with one strand 
straight and the other 
t. ¢) and a third braided form 
coine idin ry Ww ith 
the axis. Farrington Mottlau 
ilso reported similar fiber struc 


wound aro ind 
with 


1 line of symmetry 
and 
have 
tures. Fibers generally have been be 
lieved to be rounded in cross-section 
though Mottlau in a 


shadow-cast and non shadowed speci 


comparison of 


mens speculated briefly on the possi 
hility of a ribbon-like structure 

Cine 
electron microscope has been the diffi 
cult problem of grease sample prepa 
ration. Soap particles in the grease are 
extremely thin and offer only slightly 
bear 


limitation on the use of the 


more opacity to the electron 
than does the parlodion film on which 
the specimen normally is mounted. In 
fibers are 


fact. many parts of the 


nvisible” since they appear as trans 


is the film itself. The ex 
amination is further hindered be- 
cause oil tends to scatter the 
and render the fibers almost indistin- 
guishable. Hence, the oil must be re- 
moved by some means which, if possi- 
ble. does not disturb fiber orientation. 
been de 


parent as 


beam 


Various techniques have 
scribed by the investigators just men 
tioned. Most of the 
in that they 


means of depositing a 


methods described 
consist of a 
thin film of 
grease and then removing the oil with 


are similar 


a suitable solvent. Preparation of thin 
sections varving from 0.05 to 0.1 mi- 
crons in thickness by frozen 
blocks of grease 


been attempted with varying 


slicing 
with a microtome has 
degrees 
of success 

In this study 
of specimens of Six lime 


electron micrographs 
were made 
base greases manufactured commer- 
cially by the same process and in the 
same plant. In addition to the methods 


of slide 


ported two new 


preparation previously re 


ones were used one 
of which proved to be quite useful. A 
tiny speck of grease was first deposited 
on the parlodion film surface and then 
thin film 


a hich velocity jet of alr 


spread into an extremely 


with hlown 
throuch a fine hypodermic needle. This 
extremely 


spread the grease into an 


thin film and. as a result, many fibers 
were released from the oil media. By 
this method the ere ise fibers were dis 
and, in many cases, 
that 


appearance provided possible clues as 


torted conside rably 


torn apart in such a way their 
to their stability and strength 

The behavior of the metal soaps in 
ereases including the manner of fiber 
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Figure 3—Note Fibers in Process of Formation from Crystallite—Figure 4 


formation has been the subject of con- 
siderable spec ulation Lawrene e sug- 
gested a mechanism of fiber formation 
whereby, with increasing temperature. 
the oil penetrated between the hydro 
carbon chains of the soap crystal lat- 
tice until the thermal disruption of the 
Gallay® be- 
comprise a 
melting. 


polar occurred 


lieved the 


groups 
mechanism to 

stages— partial 
and then recrystallization 
in 1947 postulated a “bidi 


series of 
shearing 
Southam 
mensional melting” 
hydrocarbon 


which allowed oil 
chains 


to penetrate the 
after which shearing forces assisted 


the soap micelles in breaking loose to 


form fibers. 
Because of the small field available 
for examination in any one electron 
micrograph, careful examination of a 
large number of pictures is required to 
establish the existence of a partic ular 
fiber structure with any degree of cer- 
In this study 5 
examined 


some Zo) speci 
photo- 
very few 


tainty. 


mens were and 


graphed. Obviously, only a 
can be presented here; the descriptions 
of observed fiber structure are based 
on observations based on all photo 
and illustrated with 


graphs made 


typical examples. ; 

The predominating fiber structures 
were similar to those previously ob- 
served. The typical twisted, “rope- 
like.” and “braided” fiber forms are 
shown in Figures 1 and 2. 

In several instances, fibers 
the actual process of forma- 


appar- 
ently in 
tion rystallites were encoun- 
tered. In Figure 3. a ribbon-like fiber 
appears to be peeling off from a crys- 
talline mass, and the ribbon seems to 
be twisting and curling as it is sheared 
from the crystal. 

In Figure 4, some detail of 


from ¢ 


which 


Figure 5—Fibers !solated by Action of High-Velocity Air Jet-—Figure 6 
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-% «< 


lost ove rshadowing with gold 
ure seen at least two good examples of 
formation. At one end of the 


semi-horizontal crystallite in the 


hiber 
lor 

center is a curling hber in process of 
separation which resembles a shaving 
cut with a sharp knife from a piece of 
Nearby is an “asbestos-like’ 


striated crystal which a 
number of fibers are being separated 


soft wood 
mass from 
Photomicrographs of grease speci 
mens prepared by spreading the fibers 
ire shown in 
Figures The 
photographed in Figures 6 and 7 were 
with metal. All three 
of these pictures show that satisfactory 
hber 
by comparison 
in other photographs, the air jet did 
not break up and distort the fibers to 
the extent that might be anticipated 
This implies that the individual fibers 
strength 


high-velocity air 
5. 6. 


with 
and 7 specimens 


not shadow-cast 
separation can be obtained and, 


with the fibers shown 


have considerable 

Some of the micrographs show evi 
dence of a ribbon-like or skin-like 
structure which would readily explain 
The 


density patterns of some of the speci 


the twisted condition of the fibers 


mens appear to represent an “X-ray” 
twisted about 
< frequently mis 


image of a ribbon its 
own axis; this ty pe 
taken for the two-stranded ‘rope like” 
fiber. The two-stranded type probably 


originates as a single ribbon which has 


split longitudinally along a cleavage 


ribbons twisted 
around one another. Some of the thick. 
rigid fibers apparently are large crys 


broker 


line resulting in two 


tallites not yet into smaller 


fibers 
studied there 


between 


In the eight greases 


no strong correlation 


characteristics 


was 


fiber and physical 


112 


Figure 7. Fibers Iso- 
lated by Action of 
High-Velocity Air 
Jet. Figures 6 and 7 
are unshadowed. 


properties, It is possible that, as others 
have suggested, the grease character 
istics result from “secondary aggrega- 
tions” of the fibers; 
been found in micrographs that this 
iggregation may take the form of 
sponge-like agglomerates of fibers in 


some evidence has 


Figure 8. Sponge-Like 


oil (Figure 9). These sponge-like for- 
mations of fibers trap some oil within 
their mesh-work, and flow or move 
relative to each other in the grease 
On setting, the enmeshing of the loose 
fibers of the different sponge-like 
masses, may be the cause of the thixo- 
tropic action in the greases. 
Obviously, a full understanding of 
the structure of greases will require 
extensive studies of the many complex 
variables involved. Sub-microscopic 
studies of fiber structure apparently 
have opened up a rather broad field 
of study which should prove of value. 
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Thermal Insulation for 
Industrial Requirements 


Part IV. Design Considerations for Atmospheric Temperature 
Range Insulation 


RAY THOMAS 
Carbide and Carbon Chemicals Company 
South Charleston, W.,Va 


THERE EXISTS no perfect in- 
sulation material that will sat- 
isfy all requirements of the 
design engineer; so the count- 
less types and forms must 
each be evaluated in order to 
solve problems that arise in 
the processing industry. Such 
an evaluation should include 
a consideration of the thermal, 
physical, chemical, and mois- 
ture conditions, as well as 
safety. economics, availabil- 
ity, and time. 

Introduced by Part I on basic 
considerations, this series has 
dealt with thermal insulation 
in the high temperature range 
in Parts I and I. Part IV out- 
lines the design considerations 
for the atmospheric tempera- 
ture range. 


F THE three general tem- 
@) perature ranges (elevated, at- 
mospheric, and sub-zero) the 


most neglected is the atmospheric 
range. This is owing to the compara- 
tively small difference between the op- 
erating temperature and the atmos- 
pheric temperature, which tends to 
make the problem appear small. This, 
however, is not always true. 


Requirements of Installation 


In this temperature range the ther- 
mal requirements may or may not be 
difficult to fulfill. In some instances, 
for example, hot water lines insulated 
to retard heat loss, the minimum insu- 
lation thickness available may be more 
than adequate. In other instances it 
may be necessary to hold process lines 
to a fine tolerance of heat gain or loss. 
This type of problem may be quite 
difficult to solve. Another problem 
which requires considerable thought is 
one where a process line is to be held 
to a constant temperature by the use 
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of a heated tracer line within the in- 
sulation. This problem is one of heat 
balance, wherein the heat output of 
the tracer line must equal the heat loss 
from the surface of the insulation. If 
the temperature of the process line is 
to remain constant regardless of at- 
mospheric conditions, the heat trans- 
fer from the tracer line must be con- 
trolled to compensate for the difference 
in surface losses caused by the fluctua- 
tion of atmospheric conditions. 


Conductivity of insulation is gener- 
ally determined by test when the insu- 
lation is in a dry state. The tempera- 
ture drop through the insulation. and 
the resultant surface temperature is 
insufficient to drive moisture from the 
insulation to the atmosphere, even 
when operating temperatures are near 
the top of the atmospheric range. 
Therefore it is unlikely that the insu- 
lation in service will be or remain as 
dry as the sample tested to determine 
conductivity. Of course, the lower the 
operating temperature, the more likely 
that the insulation will become wet. 
It is known that an excessive amount 
of moisture in insulation will increase 
its conductivity value. However, an 
insufficient number of tests have been 
made to determine the effect of vari- 
ous percentages of moisture on con- 
ductivity. Some allowances must be 
made for this increased conductivity 
value but the amount is still a matter 
of judgment based on experience. 

Surrounding air temperature fluc- 
tuations cause a peculiar condition in 
this operating temperature range since 
in some cases the air temperature 
might be higher than the operating 
temperature and at other times the re- 
verse is true. For example, if-the oper- 
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Figure 1. Diagram of Vapor Conditions 
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ating temperature were 50 F 
ter, the air temperature might be 30 
F. and in this vapor 
would be outward or toward the low 
side. In 


case 


pressure summer 


the air temperature might be 90 F.. 


in which case the vapor 
first 


surface of 


would be inward. In the 


vapor barrier on the outer 


the insulation would retard the escape 


of any moisture in the insulation. In 


the second case just the opposite 1s 
true, the vapor membrane on the outer 
surface would retard moisture entering 


into the surround 


ing air 


insulation from the 
Under conditions the 
solution is to be that the 
time of its 


these 
only sure 
insulation is dry at the 
application and remains dry until the 
outer vapor membrane is completely 
installed and sealed. A diagram of the 
vapor conditions described are shown 


in Figure 1 
Severe Physical Requirements 
Physical requirements for insulation 
this may 


he quite severe 


temperature range 
Moisture will 


materials to become 


used in 
cause 
many insulation 
soft and lose their strength, and even 
though all 
in applying and installing vapor bar 
moisture 


prec autions are exercised 


riers on the outer surface, 
will eventually get into the insulation 
Therefore, it is important that any in 
sulation used in this service should be 
able to withstand 


or moisture without losing its strength 


considerable water 


vv otherwise deteriorating 

Rusting is more of a problem in the 
atmospheric temperature range than 
it elevated temperatures because more 
likely to be 


Whenever air and mois 
rusting 


moisture is retained by 
the insulation 
cure come tm contact with iron 
is always a problem Rusting can be 
ontrolled by 


coatin over the 


using a rust-resistant 
or vessel before 
his 
must be applied 
break 


ind eventually 


pipe 
the application of insulation 
protect ve coating 
vith care as a pin point may 
start 
in a complete breakdown of the 


protective 


cause rusti to 
result 
coatir 

Chemical corrosion is also possible 
Water in contact with some insulations 


alkaline 


well to determine that any 


can cause in acid vw solu 
tion. It is 
solution formed through reaction with 
react 


which it is to he 


the insulation will not adversely 

with the 

applied 
Another 


owing to the 


metal to 


action which might occur 


presence of moisture in 
that 
currents may be set up when any metal 
metal of the 


is so located that an electrical 


insulation is ralvanic electrical 


dissimilar to the pipe or 
vessel 
path can be formed. Strapping. wire 
mesh, wire. or other insulation secure 
ments are frequently not of the same 
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in win- 
pressure 
howe ver, 


pressure 


case, 


metal as the surface being insulated. 
When insulation is dry its electrical 
resistance is high and little or no cur- 
rent can flow through it. When the 
insulation is damp, however, battery 
action will occur. Where it is impos- 
sible to maintain dry insulation and 
dissimilar metals are present, 
some means of protection against gal- 
vanic action should be provided. This 
may be accomplished by the use of a 
high resistant coating or 
barrier on the pipe or vessel, or coun- 


where 


electrical 


ter-electromotive forces may be set up 
to neutralize the galvanic currents. 
Most 
vated temperature range are fire-resist- 
ant but in the atmospheric tempera- 
materials may be 
fire-resistant 


insulations used in the ele- 


ture used 
which are not Before 
any such material is used, the location 
of the installation should be studied 
to determine the hazard involved. Since 
no material is fireproof, insulations 
must be 


range 


located in hazardous areas 
chosen with care. 

In this moderate temperature range. 
heat savings may not be the most im- 
portant factor required of the insula- 
tion. Because it may be difficult to 
justify insulation on the basis of sav- 
ings, the first cost may have to be kept 
very low. Therefore it is not only nec- 
essary to keep in mind the function 
of the insulation in service, but also 
the workability of the material and its 
influence on application costs 


Characteristics of Insulation 


When installation requirements have 
been evaluated, the insulation under 
consideration should be studied as to 
its 1) thermal, 2) physical, 3) mois. 
ture. 4) chemical and 5) electrical 
properties in order to fulfill these re- 
No one insulation has all 


the properties desired, so it becomes 


quirements 


a question of «¢ ompromise to determine 
which insulation nearly fulfills 
the most important requirements, with 
at least a minimum fulfillment of the 


remaining requirements 


most 


Of course, some of the weaknesses 
may be compensated for in the proper 
selection For 
example, insufficient tensile strength 
might be offset by reinforcing the 
outer surface of the insulation with a 
mesh. Inadequate vapor 
resistance may be overcome by the use 
of a barrier film on the outer 


surtace 


and use of accessories. 


reinforcing 
vapor 


Any of the more common types of 
insulation may be preferred for a par- 
ticular application. These types are 
1) fibrous, 2) granular, 3) cellular and 
1) reflective. and may be furnished in 
rigid blocks or sheets, semi-rigid 
sheets, blankets, fill, or plastic form 
Fach has its own characteristics and 


each should be applied in a manner 
to best meet the operating require- 
ments. The type of supports, method 
for application and securement, and 
the accessories needed are thus deter- 
mined. 


Protection of the Insulation 

The first 
stallation is protection of the vessel or 
pipe to which the insulation is applied 
This protection may or may not have 
been provided by someone other than 
the insulation The 
next consideration is protection of the 
insulation. Insulation must be secured 
and supported. This more 
difficult where severe 
physical movement is present in the 
pipe or vessel. Insulation must be pro- 
tected from moisture, both in the liq- 
uid and vapor phases and, if located 
outdoors, must be protected from the 
Insulation located where it 
may be subjected to physical abuse. 
such as being walked upon, leaned 
against, or bumped, should be pro- 
tected with a rigid jacket or otherwise 
shielded. 

Protection against chemicals or 
fumes is often the most difficult prob- 
lem of an installation. In instances 
where this is important, protection of 
every accessory as well as the insula- 
tion itself must There 
is no ready answer in this 
kind and each must be solved as de- 
termined. by the conditions involved 


consideration of any in- 


design engineer 


becomes 


vibration or 


elements. 


be considered 


cases of 


In addition to having the protective 
qualities already mentioned, the coat- 
ing or jacket should also provide the 
insulation with an acceptable appear 
ance. 


Tests of Insulation 


It has been mentioned previously 
that more tests are needed to measure 
the properties of insulation and its 
However, in many in- 
stances it might be sufficient to ob 
serve the properties of an insulation 
by handling, breaking. or by 
other simple procedure. Of 
definite values cannot be established 
for such crude methods, but such sim 


accessories. 


some 


course. 


ple observations by competent inspec 
tion may at least indicate the relative 
characteristics of the insulation in 
question. Tests should be devised just 
as quickly as possible for the use of 
the consumer to help him obtain the 
proper materials for his application 
A few of the important things to be 
observed or tested are listed below. 


I Chemical Properti 
1) Chemical Comy 
Material 
2) Alkalinity 
3) Reaction 


sulation witl 
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4) Temperature Properties 
A) Flame Point 
3) Flash Point 
C) Auto Ignition 
D) Melting Point 
II Physical Properties 
1) Strength 
4) Compressjon 
) Tensile 
C) Flexural 
D) Impact 
FE.) Shear 
F) Hardness 
2) Coefficient of Expansior 
3) Si rinkage 
4) Thermal 
A) Conductivity 
3) Specific Heat 
C) Emissivity 
D) Absorptivity 
E) Resistance t 
Impingement 


Point 


or Migration Rate 
‘ ity 
of Moisture on other 
Properties 
a Vapor 
b. Liquid 
6) Electrical 
A) Resistance to Electrical 
B) Resistance t P 
vanic Currents 
7) Workability 
A) Cutting 
B) Fitting 
C) Forming 
D) Bending 
E) Troweling 
F) Spraying 
G) Brushing 


Flow 


ssible Gal 


Each material has specific proper- 
ties and a material which has high 
compression strength would probably 
not have good bending characteristics. 
The test results do not necessarily in- 
dicate that one material is better than 
another, but rather determine which 
material is best suited for a particular 
application. 


Insulation Design 


Each problem should be analyzed 
to obtain a complete understanding of 
its needs. In the atmospheric tempera- 
ture range, too frequently insufficient 
time is spent obtaining the facts nec- 
essary for proper calculation of the 
resistance to heat flow. to obtain the 
desired results. 

To assist in listing the points which 
should be considered, a few questions 


are in order: 

1) What are the design, maximum 
and minimum operating temperatures of 
the pipe or vessel? 

2) What are the average, maximum 
and minimum ambient air tem pe ratures? 

3) What are the and maxi- 
wind velocities ? 

4) What is the maximum or 
mum allowable heat loss 

5) If cold, what is the 
wable 


average 
mum 


mint 


maximum or 


nimum all heat gain? 
6) What are the radiation 

surrounding ol 
7) lf 

effect 
8) If 


effects of 


yyects?’ 


outdoors, what is the solar 


outdoors, what effect will rain 
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Figure 2. Schematic Details of Typical Equipment, Pump, and Piping, Atmospheric Temperature 
Insulation 


or snow have on the heat loss’ 

9) What time lag can be allowed for 
heating or cooling, as the case may be? 

10) What is the freezing temperature 
of the liquid in the pipe om vessel? 

11) What is the boiling temperature 
of the liquid in the pipe or vessel? 

12) What is the maximum or mini- 
mum flow of material in the pipe? 

13) What is the density, specific heat 
and temperature of material in vessel 
or pipe ? 

14) What is the st 
material in the vessel? 

15) What is the 


ture drop or rise of the 


rage time of the 
allowable tempera 
material in 
storage’ 

16) What amount 
by coils or tracing? 

17) What amount of 
plied? 

18) What is length of pipe? 

19) What is allowable temperature 
drop or gain in the given length of pipe 
at given flow? 

20) What is the fire 
installation ? 


of heat is supplied 


cooling is sup- 


hazard of the 


Each particular problem will not 
require answers to all the questions 
listed above, but many may involve 
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questions not listed. 

When the thermal conditions are 
discerned and the physical and chemi- 
cal properties established, the insula- 
tion is chosen which will best serve 
the needs. The methods of securement 
and protective coatings or jackets to 
best apply and maintain the insulation 
are then selected. 

The fundamental sketch 
Figure 2 illustrates various types of 
insulation which might be used for 
applications in the atmospheric tem- 
perature range. 

Vessel 1 is shown insulated with a 
blanket type of insulation. Blankets 
may be of mineral wool, hair felt or 
other fibrous materials. 


shown in 


Vessel 2 is shown insulated with a 
rigid material of fibrous, granular or 
cellular type. 

Vessel 3 is shown insulated with a 
bituminous plastic insulation. Little 
has been said about bituminous plastic 
or mastic insulations, but they can 
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frequently be employed in this tem 


perature range to good advantage 
Some are made for spraying onto the 
surface while others are of a troweling 
consistency. In the tem- 
perature is not too high and the ther 


mal requirement is not too great some 


cases where 


of the mastics made with bituminous 
materials have quite an advantage in 
their corrosion. When 
cost 1s a these materials 
considerably 


resistance to 
big 
applied at 


factor, 
may he less 
cost than the more standard types of 
insulation 

The piping from Vessel | to Vessel 
2 is shown as a typical rigid sectional 
insulation job with built up rigid 
block fittings 

The piping Vessel | to the 
pump is shown as rigid insulation 
with built-up *blanket fittings. Pipe 


may also be built up of blanket insu 


from 


lation; however, this is not shown on 
the sketch 

One caution should be 
the insulation of equipment or 
pipe in this temperature and 
that is the little water-mix 
materials as possible. The operating 
temperatures are not sufficiently high 
to drive out the moisture from water- 
a short period of 


observed in 
any 
range 


use of as 


mix materials in 


CITED FOR SAFETY 

Stanley C. Hope, 
president of Esso 
Standard Oil Com 
pony, reads a citation 
awarded six of the 
company's plants by 
the National Safety 
Council, Petroleum 
Section, for safety 
records in 1951 

Left to right are 
Joseph E. Murphy 
superintendent ot 
Everett, Mass 
Charles 8. Karns 
manager, Pittsburgh 
works; Harold Man 
gelsdorf, superin 
tendent, Bayway Re 
finery; President 
Hope; G. A. Esty 
superintendent, Bay 
onne, N. J. and Stan 
ley A. Wuchter, man 
ager of Southern 
Works who received 
the award for the 
Charleston, S.C. Re 
finery 

Four Esso units 
were cited for “better 
than average” safety 
records in 195) and 
for a reduction in 
their accident fre 
quency rates. Two 
other plants, Charles 
ton and Pittsburgh, 
were honored for 
completing two con- 
secutive yeors with- 
out a disabling in 
jury 
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time. If located outdoors, rain might 
continue to wet water-mix cements un- 
rain sheds are carefully main- 
tained. No finish or weather protec- 
tion should be applied over a wet sur- 
face. Where absolutely necessary to 
use water-mixed insulating cements, it 
is well to consider the use of a hy- 
draulic-setting insulating cement and 
provide additional drying facilities if 


less 


possible 
Piping and equipment are frequently 
insulated to “prevent freezing” of the 


liquids which they contain. It should, 


be remembered, however, that insulat- 
material can not prevent 
freezing; it can only retard it. Some 
heat will always be transferred through 
insulation and, if no additional heat 
is added, freezing will eventually occur 
in piping and equipment when the 
temperature of the surrounding air 
drops below that at which the liquids 
will a fluid state. If, how- 
ever, heat is added by flow of material 
into the container, or by other means, 
then insulation can be installed in suf- 
ficient thickness so that the total maxi- 
mum heat loss will balance or be less 
than the minimum heat gain. Under 
these conditions no freezing will occur. 

In these days of critical materials it 


ing alone 


remain in 


is well to check the availability of all 
materials before a choice is made. The 
best material is of no value if it can- 
not be obtained. The availability of 
accessories may also be a deciding 


factor. A good insulating material 


with improper securement or without 
proper accessories is of little value. 


Finally, consideration should always 
be given to the matter of safety. All 
hot projections or spots where person- 
nel might be burned, should be insu- 
lated. Above all, applications should 
‘be considered in reference to the pos- 
sible fire hazard. Where such fire haz- 
ards exist, insulation or coatings which 
might add to the hazard should not 
be used. 

This article deals with the atmos- 
pheric temperature range, and though 
not in complete detail, at least briefly 
calls attention to the most important 
of the many design considerations for 
insulation in this range. 

The next will deal with specifica- 
tion and application details of insula- 
tion in the atmospheric temperature 


range. 


End of Part II 


in an early issue. 


Part V will appear 


Vol. 31, No. 6 
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A Wooden Desiccator For Gum Testing 








Heater for Steam 


Crlinder Oil 











77 HERE the viscosity of stream cyl 
\f inder oil rises above the convenient 
pour point, the condition can be relieved 
by building a steam jacketed cradle for 
the barrel in which it is normaily stored 


The jacketed 


was conventional 


heater, or steam cradle, 


made by splitting a 


drum lengthwise after removing the 


heads below the chime. These two halves 


were spread slightly and joined at all 


seams with a narrow ribbon of similar 


steel. Small rods were passed through 


both halves as tie rods to prevent “bal- 


looning” when slight steam pressure 


was admitted. Connections at each end 
were welded to the cradle for admission 


of steam and exhaust for condensate 
This unit was built especially to operate 
on very low exhaust steam taken from 
pump exhaust and was not intended to 
be used on live steam at process pres- 
sures. The completed unit was mounted 
on an angle iron support, permanently 
with prevent 


attached strap iron to 


movement. The barrel of oil placed in 
the cradle is exposed constantly to the 
heat of exhaust steam and the contents 
pour freely regardless of room or out- 


side temperature. 





Handle car be omitted +4 +1 +3 desired to store 
of the dess:cotors on tep of one another 


oN 


Severa: 





Optional gloss 2S | 
window fo render 
| contents wsable 


S 


- mae beaming 


Tray or 
sqgvere or 24 diam. circular holes to 
suppor’ gum breakers 


fo prevent tid sling 


244 squares 
2~ £0! v0? 4 partitions 


209 galvanised iron with 2h 








HE standard method for the de- 

termination of existant gum in 
gasoline (ASTM D 381-49) requires 
“a suitable covered vessel for colling 
the beakers before weighing... .The 
use of a drying agent is not recom- 
mended.” The use of large glass des- 
iccators for holding the beakers is 
commonplace though cumbersome in 
use and breakages can prove expen- 
sive. A wooden “desiccator” built 
somewhat similarly to a balance case 
as shown in the attached sketch proved 
most convenient in use for one 
chemist. 

Varnishing the woodwork maintains 
the humidity conditions in the “des- 
iccator” similar to those in the balance 
case. If required, a length of small 
diameter rubber tubing can be nailed 
round the top edge to give a reasona- 
bly tight seal from the weight of the 
lid. By using narrow headed brads and 
tapping sharply with the hammer, it is 
a simple matter to pass the heads 
through the upper wall of the tubing 
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so that it is, in effect, nailed on by the 
lower wall only. If required, a jar of 
desiccant could be kept in the “des- 
iccator” to simulate the conditions in 
the balance case. 

The use of a tray of galvanized iron 
with 21-inch square holes, each to 
hold one beaker, provides additional 
stability over the glass desiccator and 
thus further reduces breakages. 

The “desiccator” shown holds 12 
beakers safely and can be enlarged to 
hold more if required. 





Maintenance and Operation 
Ideas 
Are Worth Money 
Send your HOW TO DO IT 
suggestions with photos or 
sketches to Editor, Petroleum 
Refiner, Box 2608, Houston, 
Texas. 
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Axial Shaft Alignment 








True rotating axis 
of shaft 
4 





Indicator rod attached to clamp 
other end free 





1/8" Steel strap 


"Cc" - Clamp 


=> Shaft Clamps 


Rotating Axis 








Indicator Head 
: 4, Shaft Clamp 
A ." —, Strap 
tg 


Top Position , “t 


Rotating Axis 
Lower position 


Clamp attached to shaft 
Indicator head 


J attached to clamp 








Indicator reads deflection or A-B on top drawing 
The above sketches apply to vertical or horizontal 
angular deflection Indicator A records misaligament 











of shaft ends; B records the angular deflection between shafts 
REFER TO TOP DRAWING 

A-Be deflection in distance "C’ 

A-B+C* deflection per inch 


deflection per inch X dist. "D" © correction at point "E” 
deflection per inch X dist. "F"* correction at point "P” 








This sketch shows indicator attached to clamp 
and resting on shaft 





alignment 
usual 


jb method of shaft 
is a departure from the 
g a taper gauge, straight 
The method is 
results of 
shafts from the ro 
than from the ex 


surtaces For 


method of usin 
edge or single indicator 
not radical but the 
ire. It aligns the 

rather 


using it 


tatin iXIs 


ternal this reason it 


eliminates mis-alignment caused by 
crooked shafts and worn ofr eccentriu 
bored couplings This works 
on the pring iple that a shaft supported 
in two places, when rotated, will turn 


method 


on an axis located in the center of the 
shaft at the bearings where supported. 
The rotating axis be in the 
true shaft center, except at the support 


will not 


points, if the shaft is bent ot sprung 
When this 
method, each shaft supported by two 
axis through the 


two shafts are aligned by 
bearings, the rotating 
four bearings will be on a line, both 
and horizontal. This method 
the angular deflection and 


vertical 
will show 
vertical or horizontal mis-alignment of 
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shafts from the rotating axis at the 
coupling. 

To further explain the method, 
visualize a shaft being supported by 
two bearings as are pumps, electric 
motors and turbines. If a clamp with 
an arm projecting in line with the 
clamp is attached to one end of the 
shaft, the arm will be perpendicular 
to the shaft. When the shaft is rotated 
the clamp arm will rotate on the rotat- 
ing axis regardless of the amount of 
kink in the shaft. 

When two shafts are to be aligned. a 
clamp is placed on the end of each 
shaft and the coupling connected so 
the shafts will rotate together. By 
placing indicators on the clamp arms 
the amount of mis-alignment can be 
measured. 

Referring to Sketch 1 the angular 
misalignment can be measured in both 
the vertical and horizontal planes when 
an indicator is placed between the 
clamp arms at point (A) and rotated 


to position (B). This will record the 
amount of deflection between the 
shafts’ rotating axes in the distance 
(C). By turning the two shafts 360° a 
maximum and minimum distance be 
tween the arms will be found; these 
will be 180° apart. By attaching a 
piece of flat bar stock approximately 
'g-inch x l-inch to one of the clamp 
arms with a small “C” clamp and then 
attaching an indicator to the other 
clamp arm, so placed that the indicator 
point will be in the approximate po 
sition of the shaft arm, the indicator 
will give the amount of deflection be- 
tween the rotating axes when the in- 
dicator reading is divided by 2. By 
referring to Sketch III it will be 
noted that (A), (B) and (C) are 
equal. When the assembly is rotated 
the indicator will record (A) plus 
(C) which is twice (B). Therefore the 
indicator reading must be divided by 
two to determine the true value of the 
distance (B). If one shaft is required 
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to be 0.010-inch low or high from the 
other shaft, the indicator reading will 
be 0.020-inch when the assembly is 
rotated through 180°. 

To illustrate the this 
method the following example is cited. 
At one plant a multi-pump unit driven 
by a 150-hp. electric motor at 3580 
rpm. had to be shutdown at least 
once a month to replace the packing or 
bearings in one or more of the pump 
units. This necessitated having the 
distillation down approximately four 
hours each time. This resulted in a 
loss of about 12,000 gallons of prod 


success of 


uct. These units checked _re- 
peatedly using the straight edge and 
taper gauge method on the couplings. 
They appeared to be in alignment. 

When this unit was aligned by the 
method outlined above it operated 20 
months before a shutdown. This shut- 
down was made to replace packing. 
Therefore on this one unit the saving 
realized amounted to 240,000 gallons 
of product. 


W.H. Weaver 
Phillips Petroleum Company 
Fulle rion, Te ras 


were 
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Continuous Propane Dryness Tester 








W HERE it was desired to tell at a 
‘Y glance if liquid propane passing 
through a line will meet dryness speci- 
fications, the apparatus in the sketch 
was installed for continuous analysis 
The tester in a 
which allowed a small side stream of 
the liquid propane from the rundown 
line to storage to be directed through 
the tester. This tester 
essential parts. One part includes the 
small vaporizing chamber which has 
a controlled liquid level and tempera- 
ture, allowing the propane liquid and 
vapor to reach equilibrium at a tem 
perature of 40 F 

The second part is a modification of 
the conventional cobalt bromide pro 


was installed manner 


consists of two 


pane dryness tester in which the bath 
is maintained at a constant tempera- 
ture (30-32° F.) by use of a 
through which liquid propane is ex 


panded and by use of an open air line 
extending to the bottom of the bath 
A pressure regulator is used to main- 
tain the 50 pounds pressure required 
by the conventional tester. A solution 
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of anti-freeze is used in place of water 
in the bath. 

As the continuous tester is in opera 
tion, the liquid propane enters the va 
porizing chamber, vaporizes, and then 
through the regulator to the 
cooling coil. After contacting the co 
balt bromide indicator, the vapors ex- 
haust through the orifice to the atmos- 


passes 


phere. If the indicator remains green 
or blue, the propane is said to meet 
dryness specifications 

W. L. Covington and 

W’. A. Allexson, 

Shell Oil Company, 

Votrees. Texas. 





NOTE 


The maintenance and operation 
hints on these pages are the prize 
winning “Operation Kinks” from 
the Panhandle-Plains Regional 
Meeting of NGAA, Amarillo, 
Texas, November 20, 1951. 
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SECTION A-A 


HEN a gasket leaks in a situa- 

tion where a shutdown or con- 
siderable time would be required to 
facilitate repairs, the expedient method 
shown in sketch may be used to plug 
the leak without having to replace the 
gasket, First, a hole is drilled through 
one into the gasket. The hole is tapped 
to take a grease fitting. The next step 
is to load a grease gun with gasket 
cement. Finally, the cement is shot into 
the gasket. 

This method was successfully em- 
ployed to repair a gasket leak between 
the water jacket and crankcase on a 
dual fuel engine, where a large stream 
of water running through the 
gasket. To replace the gasket in this 
case, a five-day shutdown and labor 
bill of about $600 would have been 
required. Using the method described, 
no shutdown was required and only 
20 minutes were required to repair 
the leak. 


was 


George Needham 
Phillips Petroleum Company 
Hobbs. N. V. 
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MAINTENANCE 
And OPERATION 
How To Do It- 


HE carry-over or loss of ab- 
sorption oil overhead from 
the absorber with the residue 


gas stream presents several significant 
problems among which are a) the cost 
of make-up oil lost from the absorp- 
tion system and b) the fouling of dry 
desiccant type dehydrator beds 

Various operators have employed 
different methods of counteracting the 
oil loss from the absorber which in- 
clude: 

a) Feeding of the absorption oil 
two or more trays below the top of the 
tower; 

b) Use of 210 to 230 molecular 
weight oil instead of the 160 to 190 
molecular weight commonly used in 
plants extracting high percentages of 
propane; 

c) Internal tray 
mist extractor units; 

d) Use of vane type mist extractor 
elements which have been installed in 
the top of the absorber, in the residue 
in the 


and chimney type 


scrubber and, in some cases, 
residue gas line downstream from the 
s rubbe r; 

e) Use of mesh type extractor ele- 
ranging from 4 to 6 inches 
of which cover the full 


the absorber and others 


ments 
thick 
diameter of 
are installed in a holding case with a 
sectional area 


some 


predetermined cross 
based on a gas velocity of 1 to 4 feet 
per second: and 

{)} Providing a residue gas contact 
chamber packed adsorbing 
medium such as bauxite 

Various types of extractor elements 


with an 


have been used and most units have 
satisfactorily removed mechanically 
liquid from gas streams. 
The problem of removing oil fog from 
an absorber residue gas stream has not 


entrained 


been solved in our company’s operat- 
ing experience. Other operators may 
have favorable experiences to report 
on this problem 

In an effort to solve this extraction 
“toughie,” several mesh type elements. 
as shown in Figure 1, have been in 
stalled in the top section of absorbers 
and residue gas scrubbers 

Operating has 
that the mesh element must be installed 


experience proven 
in a horizontal position. Several oper- 
ating observations show a substantial 
reduction in the quantity of oil lost 
overhead from the absorber and resi- 
due gas scrubber when using a mesh 
type element. 

Absorpti« 


ist annual con 
on of 


* Original presentation as n and 
Dry Distillation” was at the 
vention of the Natural Gasoline Associat 


America, May 1, 1962, at Houston 
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Have You Solved These 
Absorption Plant Problems? 


Two Warren Petroleum Corporation engineers give 
their solutions to common problems encountered 
in plants operating at 500 to 1200 psig 


R. L. LANE and B. J. THOMPSON 


Warren Petroleum Corporation, Tulsa 


Use of a precontactor unit as shown 
in Figure 2 has proven that a signifi- 
cant reduction of oil entering the de- 
hydrator may be effected. Minimizing 
the amount of oil reaching the solid 
desiccant bed extends the ultimate des- 
iccant life and makes possible a lower 
average dew point of the effluent gas 
from the dehydrator. 

Oil collected in the precontactor 
drip may be manually or continuously 
drained. Spent desiccant is a satisfac- 
tory contact material for the precon- 
tactor. However, other materials may 
be employed that provide good ad- 
sorbing characteristics, such as silica 
gel, solva beads and charcoal. 

Solid desiccant in dehydrators and 
precontactors may be regenerated to 


approach its original efficiency by 
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Figure 1. Typical Mesh-Type Extractor Installo- 
tion in Top Section of Vessel 
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washing with natural gasoline or 


butane. 


Foaming 

Oils containing aromatic com- 
pounds appear to cause considerable 
foaming within the absorption process. 

The desirable solution for the ab- 
sorption oil foaming problem is to use 
an oil which has proven in operation 
to be satisfactory. There are numerous 
foam arresting compounds recom- 
mended for injection into the absorp- 
tion system. The defoaming treatment 
has proven quite satisfactory to some 
operators. 


Temperature Rise 
The increase of absorption oil tem- 
perature, referred to as heat of ab- 
sorption, as it flows down through the 
absorber must be coped with to main- 
tain an optimum absorption efficiency. 


The most common method of remov- 
ing heat from rich oil in the absorber 
due to heat of absorption is by the use 
of intercoolers. These units consist of 
a liquid draw-off tray, a low-head 
pump and water cooled exchanger or 
atmospheric cooler. This type unit 
may be used from one to several times 
in one absorber as required depending 
on the richness of the gas and the per- 
cent of absorption desired. A special 
base cooling unit is being employed 
satisfactorily in plants absorbing rich 
gas. The base cooler unit is fed with 
rich gas and rich oil. The simultaneous 
absorption and cooling effects sub- 
stantial absorption of propane and 
increasingly greater quantities of heav- 
ier hydrocarbons in the base cooler. 
Some intercooler systems consist of 
internal tube bundles mounted inside 
the absorption vessel which are cooled 
with water or a refrigerant circulating 
through the tubes. 
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Figure 3. Typical Steam Distillation Flow Scheme. 
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Overload 

Many operators have been con- 
fronted with the problem of handling 
a volume of gas considerably in excess 
to the design capacity of the absorber. 
The overloaded condition contributes 
to the previously enumerated absorber 
operation problems. 

In some cases the increased load 
above the original design capacity is 
of such magnitude and projected dura- 
tion to economically justify the instal- 
lation of an additional absorption unit 
to operate in parallel with the original 
unit. In cases in which the average 
tray specifications or dimensions have 
been used, it is possible to redesign 
the existing trays for higher capacity 
or to replace trays with units having 
high capacity for the additional liquid 
and vapor loading. 

Several tray designs are now on the 
market which the manufacturers claim 
will ificrease the capacity of the aver- 
age existing absorber by as much as 
50 percent. 


Energy Conservation 

Numerous absorption plant process 
arrangements include a major loss of 
available energy when the rich oil is 
flashed from absorber pressure, range 
500 to 1200 psig, to the rich oil flash 
tank pressure which is commonly in 
the range of 200 to 300 psig. 

Recent installations have been made 
to utilize this available energy in the 
relatively high-pressure drop from ab- 
sorption to flash tank pressure. The 
high-pressure rich oil is circulated 
through a hydraulic or rotary unit 
used as a driver which is coupled to a 
similar unit utilized to pump some 
stream. A typical installation is to 
pump the lean absorption oil to the 
reabsorber. This type installation and 
others that may be worked out, offer 
attractive for conservation 
of prime power by eliminating one or 
more electric or steam driven units. It 
is possible to recover as high as 70 
percent of the available energy by the 
use of such a unit. 


prospects 


Dry Distillation 

Before entering the 
dry distillation there will be reviewed 
briefly the general operating scheme 
of the various absorption oil stripping 
units, 

Some operators are continuing to 
utilize the early day two-section dis- 
tillation unit in which the first vessel 
is the stripping section from which the 
raw product vapors are delivered to a 
second tower known as the dephleg- 


discussion on 
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MAINTENANCE water in this type system, which origi- stripping and rectification sections in 
And OPERATION nates from stripping steam and de- one vessel as shown in Figure 3. 

How To Do It- phlegmator water, is a continuous In this system most of the hvdrocar- 

= problem due to corrosion and the ad- bon product will flash at or near the 

ditional load placed on product de- feed tray. Final stripping is accom- 


mator. Cool water is circulated down hydrating facilities plished by the introduction of steam 
ward through the dephlegmator to A common stripping scheme is to below the bottom tray. 
condense the raw product yapors from feed the preheated rich oil direct to a Some plants employ a multiple dis- 
the stripping section. The presence of — combination unit which consists of  ¢tillation system, using the primary or 
high pressure unit for maximum prod- 
vs uct condensation and the secondary or 
) Figure 4. Typical low pressure unit for the final separa- 
Combination Hydro tion of the gasoline from the oil. This 


PUMP carbon Stripping 
Scheme 














system is particularly applicable in 
plants processing distillate. 





In the past few years Warren has 
developed a dry distillation system 
which has proven to be quite success- 
ful. Dry distillation may be defined 
as a process employing hydrocarbon 





vapors to strip natural gasoline and 
lighter hydrocarbons from the absorp- 
tion oil. 








OIL 
EXCHANGER 





The general method of accomplish- 
ing this is shown by the simplified 
flow diagram in Figure 4 
In this system as well as in other 
stripping methods, it is desirable to 
bring the rich oil to the highest possi- 
ble temperature before introduction . 
RAW PRODUCT into the still. Considerable amount of 
this heat is transferred to the rich oil 
by means of conventional oil to oil 
exchangers. At some point in this oil 
exchange system a flash drum is placed 
for the purpose of flashing the lighter 
hydrocarbons from the rich oil. Care 
should be taken to place this flash 
drum at such a point that low molecu 


























lar weight vapors will be available for 
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Figure 7. Schematic Arrangement of LPG Underground Storage System 


the primary stripping in the still. This 
process feature makes possible the uti- 
lization of desirable light stripping 
vapors which are inherently available 
in the rich oil stream. The final strip- 
ping vapor volume will be substantially 
reduced when used in conjunction with 
a primary stripping stream. The flash 
vapors are preheated as shown in 
Figure 4 before entering the still at 
approximately the midpoint of the 
stripping section and the preheated 
final stripping medium is introduced 
below the bottom tray. 

In plants manufacturing 
the final strip vapors are taken from 
the overhead of the deethanizer col- 
umn. These ethane like the 
primary strip vapors, are heated be- 
fore being introduced into the still. 
By using a high purity ethane stream 
in this operation, the stripped oil satu- 


propane 


vapors, 


ration may be consistently maintained 
as low as one-fourth of one percent, 
and this saturation 100 
percent ethane. This degree of satura- 
tion is satisfactory in plants recovering 
80 percent of the propane. 

The stripping scheme shown by Fig- 


is essentially 


ure 5 is similar to the previous system 
except that it includes the feeding of 
the excess flash vapors from the flash 
drum to the rectification section. This 
feature does not decrease stripping 
efficiency and reduces the heating and 
cooling duties in the system. The ratio 
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of primary stripping to excess vapor 
streams may be 3 to 1: however, the 
distribution must be determined for 
each still, depending on the rich oil 
composition. 

Data taken from one operating plant 
as shown by Figure 6 establish the 
optimum ratio of primary to final 
vapor as 2.6 to | for a still 


stripping 
F. base 


operating at 90 psig and 500 
temperature and using 180 molecular 
weight The primary stripping 
vapors are fed at the rate of 1.16 cubic 
feet per gallon of lean oil circulation 
and the secondary or final strip vapors 
at the 0.44 cubic feet per 
gallon. 


oil. 


rate of 


On a tower such as just described, 
a feed temperature of 500° to 525 F. 
is most desired. This permits the mini- 
mum of final strip or agitation vapor; 
however, the stripping efficiency will 
be approximately the same if the feed 
is 450° F. and the final strip vapor 
volume is increased 10 percent. 

Computations snd operating experi- 
ence have proven that 180 molecular 
weight absorption oil can be stripped 
to one-half of one percent saturation 
by use of a primary stripping medium 
only, with the complete elimination of 
final or secondary stripping medium. 
However this saturation is primarily 
of heavier hydrocarbons and is not 
desirable. 


A Gulf Publishing Company Publication 





MAINTENANCE 
And OPERATION 
How To Do It- 











Residue gas has been used as a final 
stripping medium with success. This 
is to be avoided if at all possible due 
to added difficulties in the condensing 
of the still overhead vapors. 

The hydrocarbon stripping opera- 
tion has certain advantages over steam 
stripping and some limitations. Oper- 
ating experience and design data 
should be employed to determine if a 
rich oil stream may be satisfactorily 
stripped by use of hydrocarbon vapors. 

Some of the advantages of dry 
stripping are: a) elimination of a 
steam plant; b) the dry system reduces 
equipment corrosion; c) control equip- 
ment freeze-ups will be materially re- 
duced and d) in plants which dehy- 
drate the before it enters the 
absorber, propane or product dehy- 
dration may be eliminated. 

Disadvantages of hydrocarbon strip- 
ping include: a) A fixed recycle vol- 
ume of noncondensed vapors and b) 
some added difficulty in condensing 
product vapors. 

Considerable work has 
on the use of underground storage for 
the storing of butane and propane. 
One such operation which this com- 
pany has used with success is at the 
Breckenridge plant in Stephens 
County, Texas, where a cavern was 
mined out to store 750,000 gallons 
of LPG. 

After preliminary core drilling was 
completed a shaft 4x 4-feet square 
was sunk to a depth of 223 feet, pass- 
ing through a limestone formation at 
175 feet and bottomed on another 
limestone formation. The shale be- 
tween these formations 
moved creating a cavern of approxi- 
mately 100,000 cubic feet. This cavern 
was not completed as a rectangular 
opening but was in the form of an 
inverted trapezoid with the width at 
the top approximately 35 feet and the 
bottom 18 feet wide. 


gas 


been done 


two was re- 


The complete cavern and piping is 
diagramatically by Figure 7. 

This cavern has been in use for over 
a year and has given very satisfactory 
results. After the first filling and 
evacuation the storage loss was slightly 
over 5 percent. The second filling re- 
sulted in a loss of about 214 percent 
and it is believed that these losses will 
be negligible on the next evacuation. 
Evacuation of this cavern is 
plished by the use of recycle vapors 
through a compressor as shown by 
Figure 7. The product purity and color 
upon evacuation did not change at all 


shown 


accom- 


and was equal to products being stored 
in steel storage containers. 
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The new cot crocker at Stanlow refinery, Cheshire, recently came into commercial production, 


turning out products at a rate of over one million tons a year 


Shell Completes Postwar Expansion 


Program in United Kingdom 


New fluid cat cracker at Stanlow, now on stream, 
part of final stage of huge development plan 


>WAMINATHAN 


naon 


new 


HELL'S fluid 


cracking unit at Stanlow refin- 


catalytic 


S 


cial operation, turning out products at 


ery in Cheshire is in commer 


of more than one million tons a 
Built at 


iaries, of $22.4 million, its completion 


a rate 
year a cost. including auxil 
marks the final stage in the company’s 
$84 million expan 
sion program in the United Kingdom 

The catalytic cracker 
as signifying another stage in the close 


Shell's 


post war rehnery 


is noteworthy 


integration of adjacent petro 
chemicals plant with the refinery’s 
operations *"Now that the new unit is in 
production the chemical plant is en 
abled to increase its output of chemical 
solvents such as acetone. Moreover. it 
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has resulted in the recovery of about 
10.000 tons per annum of strategic 
sulfur, by providing the feedstock for 
the new sulfur recovery plant now in 
operation. Eventually, other by-prod- 
ucts from the unit will serve as raw 
material for the manufacture of tetra- 
ethyl lead by Associated Ethyl Com- 
pany at its new plant at Ellesmere 
Port, Cheshire. 

Shell's enterprise at Stanlow in- 
cludes the Thornton Research Center, 
started in 1939 as an aero-engine re- 
search laboratory. It now houses fuel 
and engine oil laboratories, wings for 
chemical and metallurgical work and 
for testing as 
research laboratories for investigating 


engine cells, as well 


the field of solvents and other petro- 
chemicals. The group of laboratories 
for research on engine fuels and lubri- 
cants includes aero-engines and gas tur- 
bines, also on manufacture and use of 
chemicals from petroleum. 

Beginning in 1922 as the site for 
discharge and storage of oil cargoes 
from overseas, the Stanlow plant up 
to the postwar period was devoted pri- 
marily to the production of specialty 
petroleum products such as asphalt, 
naphthas, and lube oils. Since the war 
a vast expansion program was adopted 
by the oil industry and Shell started 
building a new refinery at Stanlow. 
capable of treating about 3,250,000 
tons of petroleum products a year. The 
petrochemical plant was opened on 
July 20, 1949, 

In this installation gasoil is fed into 
the thermal cracking unit where it is 
cracked at high temperatures and low 
pressures under which the maximum 
quantity products are 
formed. The cracked products are 
roughly separated into heavy fuel oil 
which is burned, and a mixture of 
light components. The latter mixture is 
fed into a gas separation unit, and 
split into five fractions: a mixture of 
light gases containing hydrogen, me- 
thane. ethane and ethylene which is 
burned; three other streams containing 
4 and 5 carbon 
gasoline 


of gaseous 


hydrocarbons with 3, 
atoms and a 
fraction. 

The stream of hydrocarbons contain- 
ing five carbon atoms is returned to 
the cracking furnace, and is further 
pyrolized. The two streams with three 
and four carbon atoms contain a high 


respectively. 
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proportion of reactive olefins and it is 
these which form the feedstock for the 
manufacture of chemical solvents. 
The ( propane 
and propylene only, and it is allowed 
to react with sulfuric acid. in which 
the proylene is absorbed, forming the 
alkyl esters, while propane is unaffect- 


fraction contains 


ed. The acid solution is separated from 
the propane which, again after suitable 
treatment, is used as a fuel: the alkyl 
esters are hydrolyzed with water to 
produce ( rude isopropyl alc ohol. which 
is separated from the acid by stripping 
with steam. Purification is effected by 
distillation 

As the C, other 
constituents beside butane and normal 
butylene it is chemically treated by 
extracting, with cold sulfuric acid of 
moderate strength which absorbs the 
undesirable isobutylene 


fraction contains 


but does not 
affect normal butylene. The purified 
normal butylene, together with butane, 
is used in the manufacture of 
butyl alcohol. By heating to 
high temperatures under carefully con- 
trolled conditions, and in specially de- 
signed equipment, alcohols are broken 
down, into corresponding ketones, 


sec- 
ondar y 


yielding hydrogen as a_ by-product. 
Isopropyl alcohol yields acetone, and 
butyl alcohol methyl! ethyl 
ketone. These two solvents are purified 
by distillation 


sec onda ry 


Under suitable condi- 
tions acetone is converted into diace- 
tone alcohol which, in turn, may be 
into methyl isobutyl ke- 
tone via mesity! oxide. Farther distilla- 
tion processes are for purification 

The first unit at 
Stanlow one million tons a 


transformed 


crude distillation 
(capacity 
year) came on stream in November, 
1949. The second, starting operation 
in June, 1951, trebled the plant’s ca- 


pacity to more than 3 million tons per 


Depropanizer column on the Thermal Reforming unit 


annum. Output since has been stepped 
up to a yearly rate of 3.8 million tons. 
The 10,000 tons a year sulfur recovery 
plant started operation early this year. 
In addition to accounting for high 
quality petrol, gasoil, fuel oil, syn- 
thetic detergents and chemical solvents 
Stanlow refinery 
raw materials for the company’s chem- 


gases are utilized as 


icals-from-petroleum installation. The 





plant has also a catalytic cracking and 
reforming unit, a polymerization plant 


and facilities for final treatment of 
products. 

The Stanlow catalytic cracker is 
Shell’s second unit to go on stream in 
Europe, the first being that at Pernis 
near Rotterdam. A third cracker is to 
be erected at Berre-L’Etang near Mar- 


seilles in the south of France. 


At left above, the first of three crude distillation units was put on stream in 1949, processing Middle East crude oil. At right, the Stanlow doctor 
treater appears in the foreground with one of the crude distillations units in the background 


June, 
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How To Prepare Preliminary 
Cost Evaluation Reports 


"Quick evaluation” procedure will help chemical engineers 


in making reports upon which management depends heavily 


for decisions regarding expansion 


RELIMINARY 


must be prepared at two stages 


cost estimates 


P 


search program: 1} 


of a properly integrated re- 
At the outset of a 
laboratory process study, and 2) be- 
fore a laboratory developed process is 
taken into the pilot plant 

At the 


tion is generally quite scant 
therefore 


first stage, available informa- 
The engi 
neering estimate must rely 
he avily on published data, on ge nerali 
zations, assumptions, and inference 
Nevertheless 
at this 
\ eliminating hope less research pro}- 


ects, At the this 


r evaluation serves 


a careful economic study 


point can prevent muc h waste 


same time 


type of 
engineerin as a val 
establishing 
requirements (of yield, throughput 
ete vhich will make the 


onomically feasible 


uable guide in minimum 
proposed 
per wrasse eC 

After a 
developed in the 
feasibility must be tested by the 


promising process has heen 


laboratory, its eco 
nomi 
preparation of a second preliminary 

At this stage, the 
ible 
reduced by 
in the laboratory 
therefore be 
this second 


the expense 


cost estimate amount 


of questior assumptions has been 


information gained 


More 


placed in the 


Vastly 


reliance may 


outcome of 


study which must justify 


of pilot plant investiga 


tions or. in many cases, even the much 


larg r step to commere ial prod iction 


Bevond these two basic functions 


the preliminary cost estimate serves in 


a variety of other instances. It may. 


for example, guide management's de 


cision whether i proposed 


should he 


plant site or ina 


process 


carried out at an existing 
locale. It 


compare the economics of rev imping 


new will 


126 


SHERWOOD 


ineer, Pittsburg! 


existing facilities with the possibility 
of erecting a new processing unit. Fur- 
thermore, this type of report can test 
quite quickly the economic feasibility 
of an already developed process offered 
to the 

The key to this type of report lies in 
the words “quick evaluation.” It differs 
thus in degree from a full engineering 
cost study which very often calls for 
a complete together 


company by outside sources. 


process design. 
with plant specifications and layouts 

In order to fulfill its function of in- 
forming the reader concisely and accu 
the method of presenting a 
preliminary evaluation is all- 
important. It frequently 


rately, 
cost 
has been 
found that reports prepared even by 
competent engineers and based on im- 

methods fall 
As a result. the 


report lacks effectiveness, and in many 


pec able engineer ing 


down on this essential 


cases fails to fulfill its purpose 
The purpose of this discussion is to 
which prelimi- 


present a scheme by 


nary cost estimates. as defined above. 


may be standardized. Such standardi- 
zation serves two functions: 1) it saves 
considerable time in the preparation 
of the 2) the 


and 2) it 
reader's time by proper presentation 


report, saves 
and by permitting him to scan the re- 
port quickly for points of partic ular 
interest 

The standard report outlined in this 
article has been tested in numerous in- 
stances and has been found to cover 
the overwhelming majority of prob- 
lems encountered in the preparation 
of preliminary cost estimates of the 
Nevertheless, it 
the 


above 
that 


ty pe defined 


must be realized variety of 


subjects encountered in the various 
phases of the chemical process indus- 
tries precludes adherence to inflexible 
standards of form. The proposed guide 
should therefore not be construed to 
prevent the inclusion of material not 
therein mentioned, provided that such 
material will add to the value and 
lucidity of the report. 

On the other hand, there may be in- 
stances when the full information can- 
not be presented in the cost report. 
Proper adjustment must then be made 
in the form of the report to retain the 
clarity which is essential to its prepa- 
ration. 


Letter of Transmittal 

It is usually desirable to provide a 
letter of transmittal with each prelimi- 
nary cost estimate. This letter should 
preferably not exceed two paragraphs 
and should state: 1) number of copies 
being transmitted, 2) the title of the 
report, 3) exact or approximate date 
when the work was requested, and 4) 
a reference to the background material 
(if available) which initiated the work. 

Example: “Attached herewith are 
(6) copies of a rep 


titl } 
rt entitied 


prepare cm accordance 
your request of December 15, 1951 

“This work was undertaken foll 
d from XYZ Company 
A to Dr. B., dated No- 


ving 


receive 
m Mr 


1951) 


an inquiry 
(letter fr 
vernber 28, 


The Report 
1. Physical Form 


Much is gained by good appearance 
of the report. Lettersize paper (8.5x 
1] inches) should be used. Sufficient 
margin should be left on each side of 
the typed page (at least 114 inch on 
the left-hand side, and %4 inch on the 
right-hand side). The report may be 
single-spaced or 
though double-spacing is to be pre- 
ferred for the text. Tabulations and 
equipment specifications are commonly 


double-spaced, al- 


single-spaced. 

The use of a cover is almost always 
warranted. An attractive form may be 
given to the report by the use of two- 
part covers, made of soft cardboard, 
which may be held together by means 
of adjustable metal clips. Alternate 
forms include the use of plastic ring 
binders. In the case of particularly im- 
portant reports, the use of cloth-bound 
covers may prove sound psychology, 
and even more luxurious methods of 
binding may be used. 

The cover should always contain the 
following information: 


TITLE 
Date 
Name of originating organization 


It is often desirable to include also 
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the name of the report’s authors or of 
the project number at this point. 

In order to establish clearly the 
scope of the report, it is always desira- 
ble to include the words “Preliminary 
Cost Estimate” in the title. 

Short reports (say ten pages or less) 
may begin on the page immediately 
following the cover. In the 
longer reports, it may be good policy 
to precede and follow the report with 
a blank sheet of high-grade paper. The 
first page should then be a title page 
stating substantially the same informa- 
tion as the outside cover. The second 
page should be an index to the 
sections of the report. 


case of 


various 


2. Contents 

The first page of the report proper 
(following the index page in the case 
should restate the 
underlined, at 


of lone reports } 
title in capital letters, 
the top 

IMINARY COST 
THE PRODUG 
ION LBS./YEAR 
THE PARTIAI 
THANE.” 


Example: “PRE| 
ESTIMATE FOR 
TION OF 20 MILI 
ACETYLENE BY 


OXIDATION OF MEI 


he first paragraph should state the 
purpose of the report and briefly de- 
fine the process involved 


Example: 


h 


statement of the approach employed 


second paragraph should be a 


Example: 


The third paragraph should summa 


rize the investment costs. In a com- 


several investment 
be reported at this 


a tabular arrange- 


parative report 
may have to 
In that case 


ment is advantageous 


costs 


point 


Example: “It 


November. 195 


vestmer 


600.000 


The fourth paragraph should sum- 
marize the production costs, stating 
the assumed price for the principal 
cost factors involved. This should in- 
clude a breakdown according to five 
categories: Raw material costs, labor 
charges, utilities, capital charges, and 
miscellaneous cost items. If two prices 
have been assumed for a major cost 
factor (e.g., for the principal raw ma- 
terial or for electric power}, the result- 
ant second cost estimate may be stated 
in a similar manner in the following 
paragraph. 

Example: “If the 


taken a i 


purchi 
methane is 
ind the electric power is 
per KWH, the f 


expec 


ents 
thor osts may be 
Raw materials 
Labor 
Utilities 
Capital charges 
Miscellane S 
Total Production 


water gas at its tuel 


The fifth paragraph should be a 
statement of the operating profits (if 
the market price of the product can be 
ascertained ), or of the break-even mar- 
ket price for the product (if the estab 
lished market not known) 
I'wo bases for operating profit are of 
interest: Annual return, percent of in- 


price 1s 


vestment; and annual return, percent 


of sales. 


In any of the above paragraphs, ref 
erence to pertinent curves appearing 
in the appendix will add to the report's 
clarity 

The above section has had the pur 
of presenting in concise manne 
and the 
The non-technical 


pose 
the principal design bases 
cone lusions reac hed 
reader should no further 
than this point to derive full benefit 


from the preliminary cost report 


need to go 


Technical Section 

Following this stage, it becomes nec- 
essary to present the technical assump- 
which underly 
the initial 
summarizing paragraphs. In this sec- 
tion, brevity is still desirable but must 
take Ser ond place to completeness. The 


tion and design data 


the conclusions offered in 


technical section is subdivided into a 
number of sub-sections, each of which 


may consist of several paragraphs. 


Each sub-section should be clearly 
captioned. 

Sub-Section 1 should briefly famil- 
iarize the reader with the product, its 
physical characteristics (except where 
these are commonly known), its 
principal intended uses, actual or po- 
tential, and the market situation and 
main production methods existing for 
it. In this section, a statement may be 
introduced which will explain the basis 
for selecting a particular plant design 
capacity. 

Example: “Production and Main Uses 
f Acetylene” 


Production of acetylene in the United 
States in 1950 been estimated at 
671,000 tons (R-1). Practically this en 
d on the conventional 
calcium « ice During the past 
rew years, <¢ mnsiderable progress has 
been made both in the United States 
abroad toward the production of 
acetylene from hydrocarbons, 
and three basic processes are now availa 
ble toward this end: Partial oxidation, 
regenerative pyrolytic cracking, and 
cracking in an electric discharge. At this 
writing, two plants based on the par 
tial oxidation process are being erected 
it Texas City Texas (bv Monsanto 
Chemical Company, and Carbide and 
emic mpany respec- 
installati 
cracking 


reported for 


has 


tire output is base 


process 


nad 
and 


gaseous 


Carb als Ce 


mmercia ns 


ot r available 


< 
far beet 


application for weld 
ne finds important 

in the production 
inyl chloride, vinyl 
‘ tetrachloroeth- 
thylene, koresins, and a 
chemicals. The pro- 
ipacity of 20 million pounds 


I 
ected t 


acetate 


satisfy the 
plant at 
acetylene as 


been se 


the 
ll use 


ylene will be pro- 


red 


Sub-Section 2 should outline the 
process to be used, including a state- 
ment of yield in each operating step. 
The source of information should be 
stated in each case by reference to a 
bibliography at the end of the report. 
The underlying chemical reactions 
should be this 
In outlining the materials flow, refer- 
ence should be made to the flow sheet 
which should be included in the ap- 


pendix of the report. 


shown in sub-section 


In this connection, all major process 
assumptions (such as method of puri- 
fication, if not known from the labora- 
tory or from the literature) should be 
clearly stated and labeled as assump- 
tions. If a basis for the assumptions 
can be given, it should be stated (e.g., 
by reference to some existing patent, 
or by comparison to a similar proc- 
Otherwise, some such statement 
should be included, as: “In the ab- 
sence of specific information, it has 


ess}. 
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been assumed that satisfactory sulfur 
removal can be achieved by the use of 
hypersorption equipment.” Certain 
common assumptions, such as handling 
losses, need merely be stated. This sub- 
section should be captioned on the left 
hand side: “Des« ription of Process.” 

Sub-Section 3 should be captioned 
on the left-hand side: “Equipment Re 
quirements.” This should be a discus 
sion of major factors influencing the 


reaction 


design of equipment (e.g... 


time, temperature, materials of con 
struction, filtration rates, etc.) 
case, the source of informatior should 
be given, or a statement should be in 
cluded which will identify any assump 
tion as such, and will either 
justify the assumption or indicate that 


it has been made in the complete ab 


In eat h 


whic h 


sence of proper data 


Sub-Section 3a follows sub-section 3 
without a separate heading. It may be 
introduced by some statement such as 
The following major pieces of equip- 
ment will be required.” The equipment 
will then be listed in the form of speci 
hieations 
Alternately, a 
tion may be provided for this purpose 
This latter approach is to be preferred 
especially if the number of equipment 


wholly separate sec- 


items is large 

Each piece of equipment should be 
identified number both the 
flow sheet the specifications 
Several numbering systems are equally 
acceptable, but should be 
selected and adhered to in all reports 
The numerals may classify the equip 
ment either by pumps, re 
action vessels, etc.) or by its place in 


by a on 


and in 


one type 


ty pe le.g 


feed storage 
feed preparation, reaction stage, etc.) 

If it is, for instance, decided to work 
according to the the 
feed storage section might be assigned 
the Key Number 10. Equipment within 
this may then be 
consecutively L001 to 1099 


the process ache me (e.g 


see ond <( he re 


section numbered 


the num 
bers in the specifications must be the 
same as the 
signed to the 
equipment in the flow sheet 


In each equipment 


cast 


equipment numbers as 


corre sponding mece of 


there 
purpose 


of ¢ quipment 
the 
type, 


For each 
shall be a 


require d 


pore cf 
statement of 


duty mayor 


number 
operating conditions, con 
flow sheet 


pertinent informa 


dime nsions 


struction materials reter 


ence and similar 
thon 

Examples illustrating typical speci 
be followed 
shown in Form | and Form 2 

Sub-Section 4 “Estimate 
of Investment” should present a break 
down of the estimate. For preliminary 
evaluations of the type under discus 


sufficient to de 


fication forms to are 


captioned 
generally 


sion, it is 
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Purpose To store acetony! acetone 

Tyt Vertical cylindrical veasel with conical top 

Welded vessel, suitably mounted on con- 
crete foundation 

13,000 gallons 

4° diameter « 20'—8” shell length 


Construction 


Capacity 
Dimenmons 10 
Design Pres 
sure 
Design Tem 
perature 100 °F 
Material of 
»nstruction 


Atmospheric 


Flow Sheet 


Reference 


I HEAT EXCHANGER 





Te cool acetonyl acetone leaving stripping 
column 312 

Shell-and-tube heat exchanger, floating 
head, removable tube bundle 

Welded vessel, suitably mounted in bori- 
zontal pasitios 

1.35 million Btu ‘hr 

Tubes: Water from % to 110 °F 

Shell: Acetonyl Acetone from 180 to 100 °F 

280 sq. ft 

Tubes: 60 paig 

Shell: 30 psig 


Tubes) Admiralty metal 
She Carbo } 
API-ASMI 


WA 


FORM 3 


Total 
Cost 


Cost per 
Uaut 


Item 


Ne. 
Ne Description Required 


termine the first cost of equipment 
and buildings and to apply factors for 
piping, steel foundation, electrical 
work, insulation, instrumentation, erec- 
tion, ete. It should be emphasized, 
however, that this approach is only 
adequate for the purpose of obtaining 
a budget to provide a 
preliminary picture of the production 
Contractors’ bids or construction 


estimate, i. 


costs 
estimates will have to be estimated on 
the basis of an actual detail study of 
the piping. ete 
ments as set by the process design and 


insulation require 
plant layout 


Two fundamentally different ap 
“quic kie” estimates are 
employed to sood advantage One of 


these is based on erected equipment 


proac he s to 


while the second is based on un 
installed equipment costs. The latter 
method has the advantage that it per- 
mits more rapid accumulation of 
data. manufac- 
prefer to submit 
uninstalled 


cost 


equipment cost since 


turers universally 


their quotations on an 
basis. However. difficulties are encoun- 


tered here in including the cost of field- 


erected equipment such as large stor- 
age tanks, refractory furnaces, etc. 
Correction factors must be applied to 
permit the inclusion of such equip- 
ment in a cost estimate based on un- 
installed equipment costs. 

With a knowledge of total uninstalled 
process equipment costs, the initial 
plant cost can be approximated, using 
suitable conversion factors. Best-known 
among these are the relations due to 
Lang.‘ According to this correlation, 
the total estimated plant cost will be: 


3.10 delivered 
solids processes 

3.63 equipment 
solids-fluids processes 

4.74» delivered 


fluids processes 


equipment 
delivere d 


equipment 


Estimates based on installed equip- 
ment cost tend to be somewhat more 
accurate provided that adequate basic 
equipment information can be _pro- 
cured. Published information, based 
on this method, has been made availa- 
ble by Chilton.2 To obtain erected 
plant cost, the method totals installed 
equipment and then adds the 
following factors: 


prices 


Expressed as Percentages of Installed 
Process Equipment Cost: 


7-60 percent (depend 

ng on type of mate 

handled) 

percent (depend 

ng on degree of au- 
yperation) 


Process Piping 


al 
2-15 


Instrumentation = 


Manufa 
Buil recent (de- 
| extent 


Expressed as 
Physical Cost 


Et e¢ ga 


Still other methods of quick esti- 
mating. based on delivered equipment 
costs, assign separate experience fac- 
tors to labor and materials costs in- 
volved in unloading equipment, erec- 
tion, piping, steel work, foundation, 
electrical work, etc. 

Whichever approach is chosen in 
the preparation of the estimate, the 
method should be clearly stated in 
Sub-Section 4 of the cost evaluation 
Ref 
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Production Cost Estimate 


Product 

Period of 
Operation. 

First Investment 


Total Amount) 
State Units) 


Rated Capacity 

Total Production 

Per Cent of 

Rated Capacity.___ 


Cost Unit 


Unit 
Price uct—§ 


Total 
Cost- $ 





A. RAW MATERIALS (incl 
catalysts and chemicals 


riLiTIES 


Steam 
Process W ater 
Service Water 
Fuel 


Electricity 


LABOR 

l Direct Supervision 
and Clerical 
Direct Operating Labor 
Packing and Shipping Labor 


Maintenance Labor 


Plant Overhead % 
# Items C2, C3, plus C4 


Total 


report. The preferred method is to pre- 
pare a tabulation of equipment costs, 
according to Form 3. 

The tabulation is followed by a list 
of the factors used to convert from 
equipment costs to full plant cost. if 
a detailed estimate has been prepared 
for a more careful cost study, a partial 
breakdown of this estimate should be 
presented at this point. 

Sub-Section 5, captioned “Raw Ma- 
terials, Labor, and Utilities,” should 
list raw materials usage on any suita- 
ble basis, but preferably per unit of 
product. It should also state labor re- 
quirements and assumed labor charges. 
A breakdown should be given of ex- 
pected operating labor requirements 
and costs for the various unit opera- 
tions. A similar breakdown for utilities 
requirements is shown to advantage at 
this point. 

This section should also contain a 
statement of annual costs assumed or 
estimated for the laboratory, for su- 
pervisory purposes, etc. 

Sub-Section 6, captioned “Miscella- 
neous Assumptions” should indicate 
secondary design assumptions of im- 
portance which have not been stated 
elsewhere in the report. This includes 
heat transfer factors, plate efficiencies, 
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method employed for estimating num- 
ber of plates, etc. 

It should be noted that the inclusion 
of this Sub-Section 6 is not universally 
favored in preliminary cost evaluation 
reports. It may be argued that this 
information goes into engineering de- 
tail which need not be made part of 
the generally circulating report. In any 
case, it is essential that this informa- 
tion be retained in the records, how- 
ever. Where it is not included in the 
report proper, it should be carefully 
retained in generally accessible files 
for review in case of dispute. 

Sub-Section 7, Captioned “Bibliog- 
raphy,” should be typed on a separate 
page even if the preceding sections 
have been arranged in a continuous 
text. All cited references should be 
listed here. The listing must be re- 
ferred to in the text of the report by 
the number shown in the bibliography. 
Arrangement may be either alphabeti- 
cal or in the order of the reference’s 
appearance in the body of the report. 

Sub-Section 8 should be a tabular 
presentation of the “Production Cost 
Estimate” and “Profit Estimate.” Tab- 
ulations may be prepared on any 
suitable basis. Useful, in this connec- 
tion, is the preparation of printed 
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tabular forms which may be employed 
for all cost studies. Typical are the 
forms accompanying this article and 
the forms published by the U. S. Bu- 
reau of Mines.’ 

In a great many chemical processes, 
utilities requirements are a relatively 
minor factor in the production cost 
picture. In such cases, a preliminary 
study will permit the use of typical 
unit prices. If utilities prices are 
available from actual on-site plant 
data, these figures are to be preferred. 
Otherwise a suitable figure may gen- 
erally be selected from the ranges (ap- 
plicable in early 1952) shown in 
Table 1. 


Operating labor rates have risen 
rapidly during recent years and up-to- 
date figures can best be obtained from 
publications by the Bureau of Labor 
Statistics. Typical labor rates in indus- 
trial areas in early 1952 vary from 
$1.30 to $2 per man-hour, dependin 
on locality and on the degree of skill 
required. In determining proper sched- 
uling of operations, efforts should be 
made to keep overtime at a minimum. 
Where the specific needs of the proc- 
ess make a shift-week in excess of 40 
working hours necessary, the cost 
evaluation must make allowance for 
the premium pay required. 

Plant overhead varies widely, de- 
pending on the method of bookkeep- 
ing and the organizational relation- 
ships involved. As shown in the tabular 
estimate form, it is meant to include 
employee benefit plans and group in- 
surance, vacations, social security pay- 
ments, hospital and first aid expenses, 
workmen’s compensation insurance, 
sanitation and janitorial service not 
directly related to the processing steps, 
travel and personnel transportation, as 
well as administrative and general of- 
fice overhead. These factors add up to 
40-100 percent of operating, packag- 
ing, and maintenance labor. Most 
common range is 60-80 percent. 

Certain fixed production costs, shown 
in the estimate form, are based on 
percentages of the first investment 
cost. Largest single factor are the 
charges due to depreciation and amor- 
tization which are set by the rate at 
which the plant is to be written off. 
For tax computation purposes, tables 
of permissible depreciation rates are 
published by the U. S. Bureau of In- 
ternal Revenue. For internal bookkeep- 
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ing purposes, depreciation rates are 


set by company policy as well as by 
industry practice. For the purpose of 
preliminary cost estimates, deprecia 
tion rates of 10 percent on equipment 
and 5 percent on buildings are fre 
quently employed in the chemical 
process industrie . 

Insurance rates against losses by 
fire, explosion, tornado, etc.. vary in 
wccordance with the degree in which 
adequate safety measures have been 
taken. Actual insurance rates can only 
be determined by quotation from the 
inderwriter For the purpose ot pre 
liminary cost estimates in insurance 
rate of | percent per vear on capital 
investment is recommended 

Local, county. and state taxes vary 
with locale. An average figure of 1-2 
percent per year on capital investment 
will serve in the preparation of pre 
liminary cost estimates 

Interest is not universally accepted 
as a proper operating expense. Con 
siderable argument may be advanced 
both in favor and opposition to this 
practice, but a study of this question 
would lead too far afield at this point 
If interest is to be charged however. its 
rate will varv depending on a great 
manv factors influencing the market 
For the purpose of preliminary cost 
estimates, 2.5-4 percent annually on 
investment and operating capital rep 
resents a fair average 

Charges for patents, licenses, and 
rovalties., if any, are negotiated fo 
each process. Such charges tend to 
25 to 0.75 percent of the 
total cost of the finished product 

In the chemical process industries 


represent 0 


lto 7 percent of net prohts are gen 
erally set aside for research expendi 
ture. The amount actually involved is 
wholly a question of company policy 
and no generalization will be atte mpted 
at this point 

Miscellaneous costs include a) main 
tenance materials and operating sup 
plies which, together. may be taken a 
2-3 percent of total investment cost 
unless there are exce ptional considera 
tions; and b) packaging materials 

Sub-Section 9 should contain all re 
quired flow sheets, lavout drawings (if 
ny and required curves If these 
drawings total more than eight or nine 
items, an index will prove useful at 
the beginning of this sub-section 

Wherever possible flow sheets 
should indicate a complete materials 
balance either on the drawing itself or 
on a separate sheet on which the 
streams are properly identified 
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Total Amount Unit 
State Units Price $ 


Profit Estimate 


A Income from Sales of Principal Products 
N I | I <d 


B 


Expenses 
Plant 


BIBLIOGRAPHY 
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$ per Unit 
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The Solution of Multicomponent 


Phase Equilibria Problems 


New techniques developed for simplifying calculations of 
bubble points, clew points and flash vaporization 


CHARLES L 


WILSON 


Process Engineer 


The Carter Oil Compa 


NE of the more important and 
6) frequently occurring techni- 

cal problems in petroleum 
processing deals with the estimation of 
the relative amounts of vapor phase 
and liquid phase produced by a given 
mixture of hydrocarbons when sub- 
jected to fixed pressure and tempera- 
ture conditions. This problem may be 
solved by two methods, the theoretical 
and the empirical, whose respective 
applicability generally depends on the 
molecular weight and concentration of 
hydrocarbons in the system. The theo- 
retical method is used primarily for 
those systems predominating in the 
light hydrocarbons, methane through 
the hexanes, while the empirical 
method is used for systems of such 
complexity that they cannot be defined 
in terms of individual hydrocarbons 
The empirical method employs charts 


HERE IS a new treatment of 
multicomponent phase equi- 
librium problems which pro- 
motes real understanding of 
the complicated mathematics 
upon which all practical meth- 
ods are based. Through this 
basic understanding new 
techniques are developed for 
simplifying the calculation of 
bubble points, dew points, and 
flash vaporization. A very 
simple graphical method is 
given for estimating flash va- 
porization and reducing the 
amount of trials required in 
the application of the more 
precise methods. Also included 
is a review of the basic math- 
ematics and previous calcu- 
lation methods. 
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and nomographs which have been 
plotted from experimental equilibrium 
flashes and the more readily deter- 
mined true boiling and ASTM distilla- 
tions. Their accuracy in predicting the 
vapor/liquid ratio under any given 
circumstance depends largely on the 
accuracy of the initial data and the 
skill of the person doing the correlat- 
ing. Several such charts have been 
published.':**-* This article will be 
concerned primarily with the theoreti- 
cal method, whose mathematical solu- 
tion is based on two physical laws, 
viz.. Henry’s and the material 
balance. 


La “ 


The mathematics involved in multi- 
component phase equilibrium calcula- 
tions are basically simple, and nothing 
higher than algebra is ordinarily re- 
quired. The principal phase eguilib- 
rium equation—Equation (1 )—used in 
this method is developed in Table 1. It 


NOMENCLATURE 


mols of total feed charged 


f total vapor flashed 


] 
mols 
l 


liquid re- 
flash 


psia 


mots f total 
maiming after the 
pressure 
yperature, ° I 


mponent 
mponent 
mponent it 


of ntl 

* and 7 

(This ratio 

» considered as the 
equilibrium constant of 


tl n itself.) 


e systet 


Publication 


TABLE 1 


Development of Multicomponent Phase 


Equilibrium Equation 


FLASH EQUILIBRIUM SYSTEM 
F f, + 
\ vi 
I l 


HENRY’S LAW 


K (vn/V)/Ue/L) 


OVER-ALL MATERIAL BALANCI 


Assume F 1.0 mol 


I 10=>V 
nth COMPONENT MATERIAI 
BALANCHI 


EQUATION DEVELOPMENT 


CK 


THEREFOR! 


1/(l + C) + CK,) 


a é dl 


has appeared in many forms in prior 
literature, and is developed here pri- 
marily as a reference for this dis- 
cussion. 

The relation of Equation (1) in 
Table 1 to the classical algebraic forms 
of equations may be seen when Equa- 
tion (1) has been expanded and sim- 
plified. For a three-component system 
as an example, this simplification to a 
classical algebraic form may be done 
as follows, starting with: 


f/(1+ CK 
( 


y+ 
CKs) + £:/(1 K;) (2) 


Since the feed composition (f,. f,. f,) 
and equilibrium constants (K,, K,, K,) 
are known values, it is seen that this 
equation contains only one unknown, 
viz.. C, or the vapor/liquid ratio. This 
unknown ratio is readily isolated by 
cross-multiplication, followed by re- 
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Q 100 


Ve mol percent vapor 


arrangement to an equation of de- 


scending order in C. in the classical 


form 


Any value of C which makes y 0 is 


a solution to Equation (3) 


Thus 


duces to a quadrati 


a three-component system re 
equation whose 
coefficients total of 


A four-component system will 


have a twenty 


terms 
reduce to a cubic whose co 
efficients 


terms 


equation 


have more than a hundred 


and a ten-component system 


will reduce” to a ninth power equa 


tion in ¢ 


whose coefficients will be very lengthy. 
total of 20.000 
terms. This rapid increase in length 
of the coefficients with increase in 
complexity of the hydrocarbon system 
briet Equa 
of the theoretical equation 


having a more than 


indicates why the form 
(1) 


is used by petroleum engineers rather 
than the 


thon 


reduced classical form 


However, it may be noted that this 


development of the brief general Equa 


(1) 


tion into the classical form shows 
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Figure 1 (above) 





Typical Wraparound 
Plot of the Flash 
Equilibrium Equation 





at Constant Temper- 





ature and Pressure 

















Figure 2 (right). De- 
velopment of Com 
plete Flash Curve 
from Constant Tem 
perature - Constant 
Pressure Plots of the 
Flash Equilibrium 
Equation 
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that a system of n will 


produce a classical-form equation of 


components 
n-l power in C. (As a special case, it 
is possible that the K-value of one of 
the components would be unity, pro- 
ducing a simpler equation of n-2 
power in C.). A two-component sys 
tem thus produces a linear equation, 
and the solving of this type of equa- 
tion dates back to ancient Egyptian 
times. A three-component system pro 
duces a quadratic equation as shown 
above. solution dates back to 
the Hindus and Arabs. Four- and five- 
component systems preduc e cubic and 


w hose 


quartic equations, respectively, whose 
rather difficult but exact 
were discovered by Italian mathema- 
ticians in the sixteenth century. Mathe- 
maticians then generally presumed 
that precise solutions of higher-pow- 


solutions 


ered equations would come in time, 
but in 1813 Ruffini proved that equa- 
tions of higher order than the quartic 
could not be solved exactly with any 
finite number of algebraic operations 
and roots. Sir Isaac Newton and other 
mathematicians proposed methods 
which permit of an orderly approach 
to the approximate solution of higher 
powered equations, but at best the final 
solutions to these higher order equa- 
tions cannot be determined exactly, 
and the methods are fairly tedious. 
McReynold’s method’ appears to in- 
volve either the Method of Chords or 
Newton's Method of Tangents, and it 
offers a decrease in the labor required 
to solve multicomponent phase equi- 
librium problems. Recently, P. M. 
Reilly® has suggested a novel method 
of “closing in” on the correct answer 
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by a procedure based on the sum of 
infinite geometric series. 

However, Equation (1) or its equiv- 
alent is most often used because of 
its simplicity. Trial-and-error with 
graphical interpolation is generally 
employed in its solution because most 
petroleum have 
four or more components. This equa- 
tion’s limits, asymptotes, and other 
characteristics may be determined 
readily when it is rearranged to the 
following form: 


processing systems 


f,/(1+CK 

+ f, 

l/c (la) 
As pointed out previously, any value 
of C which makes y 0 is a solution 
to the equation. The immediately fol- 
lowing discussion is primarily a pres- 
entation of the properties of this 
equation. 

At the bubble point, by definition 
the vapor phase is incipient, or in 
other words, C= V/L=zero. Likewise, 
at the dew point, the system has no 
liquid phase, so C = infinity. Inspec- 
tion of Equation (la) indicates that 
when C is either zero or infinite, 
y 0, or in other words, Equation 
(la) has two fixed mathematical solu- 
tions which indicate dew and bubble 
points regardless of whether or not the 
system is at its dew or bubble points. 
Therefore, C=0 and C=infinity offer 
two spurious solutions to Equation 
(la) and both are eliminated when 
Equations (1) or (la) are reduced to 
the classical form such as Equation 
(3). Because of these spurious solu- 
tions, Equations (1) and (la) are dif- 
ficult to apply in determining the dew 
and the bubble points. 

Equation (la) has a total of n + 1 
possible solutions, and the two fixed 
solutions indicate that n-] solutions 
are yet unknown. Of these remaining 
n-l solutions, all will be negative 
in sign and physically meaningless if 
the system is either colder than the 
bubble point or hotter than the dew 
point. But if the system has two 
phases, one and only one of the solu- 
tions to Equation (la) will be posi- 
tive in sign, and it is this one positive 
solution which the process engineer 
must discover. 

When Equation (la) is plotted as 
y versus Mol Percent V for a given 
system, the complete curve will resem- 
ble the example in Figure 1. This 
curve may be considered as a contin- 


uous wrap-around if it is assumed that 


a curve does not break in passing from 
plus infinity to minus infinity or vice 
versa. The curve is thus guided around 
from finite values to infinity by means 
of vertical asymptotes, which are de- 
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Figure 3, Alignment Chart for the Flash Equilibrium Equation. 


termined by setting C 1/K,. (If it 
be assumed that C 1/K, in Equa- 
tion (la), then CK, =—-1, and there- 
fore f,/(1 + CK,) = infinity. Thus, 
C 1/K, is the asymptote for com- 
ponent number one, and in like man- 
ner C=—1/K, is the asymptote for 
component n. Thus, n asymptotes of 
Equation (la) may be determined.) 
Also, in the upper left and lower right 
hand corners of Figure 1, the curve 
passes to infinity along the guide line 
y=V, which guide line is not an 
asymptote. The process engineer can 
for a first trial on a problem choose 
any finite value for V, either negative 
or positive, and can calculate by 
means of Equation (la) the corre- 
sponding value of y. He can always 
get an answer, but it will rarely be the 
desired solution. For example, with a 
system of say six components, Equa- 
(la) would plot as a wrap- 
around curve crossing the 


tion 
abscissa 
seven times. One crossing would occur 
at V=0 percent, another at V= 100 
percent for the two fixed solutions, 
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and if one component happened to 
have a K-value of unity, a third cross- 
ing would occur at V=infinity. Of 
the remaining crossings, one and only 
one would occur between V=0 per- 
cent and V= 100 percent if the system 
was composed of two phases, vapor 
and liquid, and the determination of 
this latter crossing point is the desired 
solution to the problem. It may be 
noted that this one particular solution 
can occur only between the asymp- 
totes of the heaviest and the lightest 
hydrocarbons. If this particular solu- 
tion occurs at a negative value of V, 
the system is cooler than its bubble 
point. If it occurs at a value of } 
greater than 100 percent, the system 
is composed of superheated vapor. If 
it coincides with either V=0 percent 
or V=100 percent, the system is at its 
bubble point or dew point, respec- 
tively. As has been pointed out previ- 
ously, this coincidence is difficult to 
interpret by Equation (la). 
much simpler method of determining 
the bubble and dew points will be pre- 


and a 
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Figure 4. Development of an Electrical Analogue Calculator for the Flash Equilibrium 
Equation 


sented later in this article 


aleave 


a graphical illustration of the 
discussion, the following hydro 


carbon system was examined 


Plots of Equation (la) as y vs. mol 
percent V at system pressure and sev 
eral temperatures were made. covering 
the system as it was changed from a 
liquid through the two phase region 
to a super-heated vapor. The results are 
The y seale in this 
is the | 


percent 


shown in Figure 2 

sf ale he 
but the | 
of 0 and 100 has 
been made parabolic in order to com 


is linear, as 
0 and 100 


on either 


hyeure 
tween 
seale side 
press the diagram into a small space 
while yet emphasizing the 0 to 100 
falls the 
and C. (the lightest 


components of the 


range. Curve 1 between 
asymptotes of ¢ 
and heaviest SVs 
tem) and is the only curve which can 
have any physical meaning: two of its 
with y=O are 


third 


intersections spurious 


solutions, while its intersection 
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is the desired solution if it falls be- 
tween V=0 percent and \ 100 per- 
cent. Curve 2 falls between the asymp- 
totes of C, and C,; Curve 3 between 
C, and ( 1 between ( 

and ¢ 
the single physically important solu- 
tion by a circle (A. B. C. D, and E), 
and these circles are shown again in 
the final plot, where Temperature is 
plotted vs. Mol Percent | 
tomary flash 
more asymptotes of Equation (la) ap- 


and Curve 
Each temperature plot shows 


in the cus- 


distillation form. Two 


pear in this latter diagram; these are 
flash curve temperature limits as fol- 
lows: the flash curve is asymptotic at 
its lowest temperature to that tempera- 
ture at which the lightest component 
has a A of unity, and at its highest 
temperature to that temperature at 
which the heaviest component has a A 
of unity. These two asymptotes are at 
the effective boiling points of the light- 
est and heaviest components of the 
system at system pressure, and will be 
employed in a later section describing 
a brief method of making a first esti- 
mate of a complete flash curve 

K-values indicate tendencies toward 
liquid or vapor states. A component 
whose K-value is less than unity under 
system conditions tends to remain or 
become liquefied; a component whose 
K-value is unity is at its effective boil- 
ing point: and a component whose 
K-value is greater than unity tends to 
remain or become vaporized. These 
well-known statements are mentioned 
here in order that it may be empha- 
sized that: |) all the components in a 
system need not be at or above their 
effective boiling points for the system 
as a whole to be completely vaporized, 
and 2) conversely, all the components 
need not be at or below their effective 
boiling points for the entire system 
to be liquefied Effect No. 1 is com- 
monly called the “carrying effect of 
light ends.” while effect No. 2 is not 
so widely known. It might be termed 
the “deadening effect of heavy ends.” 
These two effects are not readily seen 
to be implicit in Equation (la), but 
may be borne out by calculations made 
near the dew and bubble points of a 
given system 


Nomographical Solutions of the 
Phase Equilibrium Equation 


Equation (1) and its modifications 
have been the subject of several articles 
wherein nomographical or alignment 
type diagrams have been presented to 


assist in its solution. ’ These gener 


Figure 5. Trial Plot for Determining the Complete TBP of an Unstabilized Natural Gasoline 
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ally have been of reasonable accuracy 
and tend to reduce mechanical errors 
in calculation. A simple alignment 
chart of this equation is presented in 
Figure 3. Lines with direction arrows 
indicate the method of use. A value of 
C or of mol percent vaporized is 
assumed, and each component in turn 
is considered on the chart, at the same 
C but at their respective values of A 
and f. Each component then has a 
value of f,/(1 CK,,) derived from 
the alignment chart. and all of these 
are totalled to see if their sum equals 
1/(1 + C) which is determined from 
the assumed C value. If not, another 
is assumed and another 
A plot of assumed vs. 
calculated values of 1, (1 + 
in arriving at equality and a solution. 

Figure 3 is presented primarily to 
indicate the difficulty of arriving at 
the correct solution in only one or two 


value of ¢ 
trial is made 


) assists 


trials. Obviously, certain combinations 
of K,, and C affect the calculated value 
of 1/(1 + C) very much more than 
others, and the value of 1/(1 + C) 
changes very slowly are rapidly de- 
pending on the range of C values 
assumed. The human mind tends to 
think in linear terms and several com- 
ponents applied to a pattern such as 
Figure 
practically impossible to visualize for 
mental extrapolation Fur- 
thermore. examination of a given 
problem gives few hints as to what the 
first trial value of C should be, espe- 
cially to the handles 
such problems infrequently. A general 
rule is to assume that the split between 
vapor and liquid will occur near that 
component having a K-value nearest 
unity.’® but this is usually only a gross 
approximation, since many hydrocar- 
bon mixtures predominate in either 
heavy or light materials. 


} produce results which are 


purposes. 


engineer who 


Thus, while nomographical charts 
give little help in deciding on a first 
trial value of C or V, they are useful 
for obtaining reasonably accurate so- 
lutions to problems with a saving in 
time and in computational error. 


Electrical Analogue Computers 

The basic phase equilibrium equa- 
tion is similar in form to several rela- 
tionships governing other natural phe- 
nomena. The laws of the flow of heat. 
flow of fluids, and operation of levers 
are examples, but the most useful simi- 
larity is found in the well-known law 
of flow of electric currents, I=E/R 
(amperes equal volts divided by re- 
sistance). For practical application of 
this law to phase equilibrium prob- 
lems, the phase equation may be 
placed in the form: 


(4) 
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Figure 6. Chart for Estimating the Equilibrium Constants of High-Boiling Hydrocarbons. 


in order to isolate the single unknown, 
C. Then the numerators of this equa- 
tion may be considered as voltage F, 
and the denominators can be made up 
of resistances which add to become R. 
By connecting two such circuits in 
electrical opposition and properly ad- 
justing EF and R in both circuits to 
balance as indicated by no current 
flow in a galvanometer tied into the 
two circuits by a Wheatstone bridge 
arrangement, the variable resistance 
in R which corresponds to C can be 
found. One of the two opposing circuits 
can be built up of many parallel cir- 
cuits, one for each component in the 
hydrocarbon system. The development 
of such a completed “calculator” is 
shown in Figure 4 in three steps, start- 
ing with the Wheatstone bridge, then 
adding a voltage divider, and finally 
expanding the basic form to fit the 
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phase equilibrium equation. The cal- | 
culator shown would handle only sys- 
tems involving three components, but 
its expansion to any desired number 
of components could be done quite 
easily. 


In operating such a calculator, the 
mol percents of the components in the 
feed are placed in the machine as volt- 
ages adjusted by the voltage dividers. 
Then K-values are placed in as resist- 
ances, and lastly the contact bar is 
moved over the parallel resistances 
until the galvanometer reads zero. The 
value C may then be read off the scale. 

This type of calculator (analogue) 
gives an approximate answer, as does 
a slide rule, for example. It has cer- 
tain practical limitations which will 
be recognized by any electrical engi- 
neer. For example, the resistances cor- 
responding to K-values are not very 
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Figure 7 (left). Un- 
stabilized Notural 
Gasoline: Flash 








yet the high- 
boiling hydrocarbons very low 
K-values may have pronounced effects 
on the equilibrium of the system. At 
K-values, also, the resist 
ances at the point of of the 
contact bar with the parallel resist 
ances, or the small balanc- 
introduce un 
known but important errors 


accurate near zero ohms, 
with 


these low 
contact 


relatively 
ing resistances R,. may 


Several phase equilibrium calcula 
tors are on the market, with prices 
level of $25,000. Phillips 
The Texas Com 
pany, and 
International Business Machines have 


iround the 
Petroleum ompany 
Northwestern University, 


developed such instruments, which are 
of course more complex than the one 
sket« hed in Figure | 

Basically, all of these instruments 
obtain answers by trial-and-error, and 
their single advantage is a time saving 
on the order of 30 or 40 to 1 
Accuracy of Phase Equilibrium 

Calculations 

The basic equation -Equation (1) 
depends on Henry's Law, and this law 
implies that any given K-value is a 
constant which must be experimentally 


136 


Curves Calculated 
by Two Procedures. 


determined. The usual experimental 
method is as follows: in the labora- 
tory, a given hydrocarbon system is 
placed under given pressure and tem- 
perature conditions and agitated until 
it is at equilibrium, as indicated by no 
further change in volume. A portion 
of both phases, gas and liquid, is re- 
moved and analyzed separately in True 
Boiling equipment such as the Pod- 
bielniak Hyd-Robot still, and the mol 
percent of a given component in the 
vapor divided by the mol percent of 
that same component in the liquid is 
the K-value for that component at 
those pressure and temperature con- 
ditions 

Unfortunately, these K-values have 
been found to vary with the composi 
tion of the system. More than that, 
they are scarcely reproducible in du- 
plicate runs on the same system with 
the same TBP equipment and opera- 
tor. For example, Katz and Hach- 
muth'! discarded 44 percent of their 
data on a crude oil-natural gas system 
because that portion was assumed to 
exceed experimental accuracy. Some 
engineers have felt that since K-values 
seem to vary between systems, the best 


sO 200 
-- 


practice is to obtain direct experi- 
mental K-values on the particular sys- 
tem being studied, but such data is 
actually of questionable worth. For 
example, a careful equilibrium deter- 
mination on a crude oil-natural gas 
system similar to Katz’ system pro- 
duced results which compare with his 
data as follows: 


Katz 
3.13 
0.73 
0.335 
0.145 
0.063 
0.019** 


Author 
2.33 
0.76 

, 0.371 
‘ 0.174 
0.096 
‘ 0.0183* 


* Mol. Wt.119. ** Heptanes 
K values at 1450 psia, 70° F 


5 


The discrepancies here indicate the 
probable weakness of any single de- 
termination. It is obvious that an error 
in just one of the twelve mol percents 
required to define six K-values will 
cause at least two K-values to be in 
error, and often will affect the accu- 
racy of three or more. 

Mercaptans' and aromatics form 
constant boiling mixtures with other 
hydrocarbons, which might influence 
the flash curves of such mixtures in a 
manner unpredictable from usual 
K-values or empirical flash curve es- 
timations 

These comments regarding the accu- 
racy of the basic K-value data point 
to the of carrying phase 
equilibrium calculations to any greater 
length than four 
That is, a calculation showing 35.4569 


absurdity 


three or numbers. 
percent vapor in a particular system is 
little more accurate than one showing 
35.5 percent. 

Engineers usually assume, in the 
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absence of a TBP distillation of heavy 
end material, that a C,; + or C, + 
fraction in a light hydrocarbon system 
will exhibit the K-value effect of the 
next higher-boiling hydrocarbon or 
perhaps the second higher-boiling hy- 
drocarbon. Thus, C;+ may be arbi- 
trarily assigned the K-value of C, or 
of C,, depending on the engineer and 
any data he may have regarding the 
molecular weight or specific gravity 
of the fraction. The use of a blanket 
K-value for the entire heavy end ma- 
terial will lead to an erroneous flash 
curve, as can be shown by comparable 
calculations made on a given system, 
with one calculation using a C,+ blan- 
ket K-value based on specific gravity, 
and the other using C, and higher 
boiling hydrocarbons whose concen- 
trations are obtained from an esti- 
mated TBP plot on probability paper. 
The system to be used for the illustra- 
tion is a raw or unstabilized natural 
gasoline whose TBP analysis by the 
two procedures is as follows: 


Mol Percent 


100.00 100.00 


pressure 


= 200 psia 


The B data are from a standard low- 
temperature fractional analysis. The 
A data are determined by assuming 
that hydrocarbons as heavy as C,, are 
in the C This is a reasonable as- 
sumption for most natural gasolines 
these C, to C,, hydrocarbons 
usually come from natural gas flashed 
from one to three field tanks. it can 
readily be assumed that they are pres- 
ent in approximately a probability dis- 
tribution. Thus, probability paper may 
be employed in estimating the analysis 
of the ( fraction, as is done in Fig- 
ure 5, where percentage distilled drawn 
linearly on a probability distribution 
is plotted versus the reciprocal of the 
absolute temperature. Trial-and-error 
to make the analysis fit the actual 
C,+ specific gravity is necessary, and 
then a diagram such as Figure 6 is 
used to estimate the K-values of the 


Since 


high-boiling hydrocarbons. Figure 6 
uses Poettmann & Mayland’s K-values'® 
for this extrapolation. From these ap- 
proximations, a reasonable composi- 
tion and set of K-values for the C,+ is 
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Figure 9. Cox Vapor Pressure Chart 


obtained, and complete flash curves for 
both A and B are then calculated. Fig- 
ure 7 shows both curves, and indicates 
that the use of a blanket K-value for 
the C,+ fraction can cause an error 
in the calculation of the percent vapor- 
ized of as much as 15 percent of the 
gasoline. 

The usual practice of using blanket 
K-values is therefore open to serious 
error, and should be applied only when 
the fraction in question is known to 
have a relatively narrow boiling range, 
or is present as only a minor con- 
stituent. 


Determination of Dew and 
Bubble Points 
As has been pointed out previously," 
the dew point is that temperature at 


which > (f./Ks) =1.0, and the bubble 


point is that temperature at which 


> # 1.0 


point temperatures may be most easily 
determined graphically as indicated in 
the following example. K-values are 
from Edmister.** 


The dew and bubble 


Example 1. 


System Pressure 250 psia 


969 


The summations are plotted versus 
their respective temperatures, as in 
Figure 8, from which the dew and bub- 
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ble points are obtained by interpola- 
tion. 

The range of temperatures to as- 
sume for the above table of K-values 
should be limited to approximately the 
boiling points of the lightest and heav- 
iest hydrocarbons under system pres- 
sure. These boiling points may be read 
from Figure 9. 


Procedure for Solving Flash 
Equilibrium Problems 
The following step-by-step proce- 
dure may be used with a minimum of 
trial-and-error to solve a flash equilib- 
rium problem. It has one outstanding 
advantage for those petroleum engi- 
neers who handle such problems infre- 
quently, in that it requires only two 
things for a reasonably close estimate 
of the first trial value of V (or C) for 
Equation (1), namely a TBP plot of 
the system at system pressure, and a 
straight-forward determination of the 
dew and bubble points of the system at 
system pressure. These items suffice 
for a first approximation of the com- 
plete flash curve, which is often ac- 
curate enough for quick estimates of 
the V/L split at any given tempera- 
ture. However, the added application 
of Equation (1) gives greater accuracy 
when that is required. 
1) Determine both the dew and bub- 
ble points at system pressure, as 
in Example | and Figure 8. 
Plot the TBP (temperature ver- 
sus mol percent vaporized) at 
system pressure. 
Mark the dew and bubble points 
on the TBP plot, as in Figure 
10. 
On the TBP plot, extend the 
boiling points of the lowest and 
the highest boiling components 
to form temperature-limiting 
asymptotes as in Figure 10. 
5) As in Figure 10, draw a smooth 
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Figure 19. Typical TBP and Flash Curves 


Hat S shaped curve through the 
BP plot 
to the 


teaus of the 


conforming somewhat 

humps and pla 
rBP curve. This S 
shaped curve, passing through 
the dew and bubble points, is 
then the ¢ timated complet flash 


mayor 


curve 
to he too 
being com 


This method may ippear 


simple. particularly when 


pare d with the many elaborate methods 


which have been published However. 
its use for quickie estimates is reason 
ably accurate, self-checking. and rapid, 
requiring litthke more time than that 
needed to determine the dew and bub 
ble points 

If greater accuracy is required, the 
first trial” value of Percent V (and 
therefore of C, which equals Percent 
V(100-Percent V)}) may be read 
from the estimated complete Hash curve 


at system temperature and inserted in 
Equation 1, along with the proper K- 
constants and feed composition. This 
will produce a “first calculated” value 
of C, which probably will not be quite 
the same as the “first trial” value of 
C but should be close. These and sub- 
trial be plotted 
against their calculated 
values for interpolating to the correct 
value of C. wherein the assumed and 
calculated C's are equal 

The composition of the two phases 
when the 


sequent values may 


respective 


may readily be determined 
correct value of C is known. In Equa- 
tion (1), 1/¢(1+C) is equal to L, the 
total mols of liquid per mol of feed 
L. in turn, is equal to the sum of mols 
of individual liquid components which 
are respectively f (1+K,C), f (l- 
kK.  % il KC). Then 
with component No. | as an example. 
f,/(1+K,C) divided by L is the 
fraction of component No. | in the 
liquid phase. and when this mol frac- 
tion is multiplied by K,, the product 
is the mol fraction of component No 
Thus the com 


and so on 


mol 


| in the vapor phase 
position of the two phases may be cal 
culated. component by component 
This method of 
the composition of the vapor 

result in a failure of the 
fractions to total 1.0. but the 

summation error may be readily spread 


indirect determining 
phase 
may mol 


small 


through all components 
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Acid Treatment Installation at Permolio Refinery (Milan), Showing the Pumps in the Foreground, 
the First and Second-Stage Separators to the Left, and the Three Reaction Columns for the First 
Treating Phase to the Right. 


Lube Oil Acid Treatment 


Developed for Italian Refineries 


Two-stage, centrifugal process offers advantage 
of higher yield and reduction in chemical 
consumption over the single-stage. 


F. SAGER 


NY} ~ 


pei Company 


LTHOUGH Italy is one of the 
/ youngest oil-refining coun- 
4 tries, the developments have 
been rapid there both in the construc- 
tion of refining equipment and in the 
consumption of petroleum products. 
Italy’s first step toward modern refin- 
ery development was just before 1930, 
with duty exemption to refiners on 
imported topped crude. This measure 
encouraged construction of the crack- 
ing-type refinery—a thermal cracker 
of the Dubbs type with the necessary 
treating and re-run equipment. Then, 
too, the refineries at La Spezia (Royal 
Dutch-Shell), Naples (“Petrofina”), 
and Venice (originally owned by a 
Venetian group but later taken over 
by AGIP), were erected. 
Italy had already a few complete 
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refineries at that time, the largest of 
which were SIAP at Trieste and 
ROMSA at Fiume. They were of the 
design current in Central Europe be- 
fore American petroleum technology 
had started to play a part there. SIAP 
and ROMSA were built when Trieste 
and Fiume belonged to the Austro- 
Hungarian Empire, i.e., before 1918. 

Cracking refineries followed 
by a period of more general refinery 
construction. A refinery was built in 
Trieste by “Aquila” and two others, 
one at Leghorn and the other at Bari, 
were built by the government-spon- 
sored ANIC group. These last refin- 
eries were part of the program for the 
utilization of crude oil from the Ital- 
ian-owned oil fields in Albania. The 
chief characteristics of the Albanian 


were 
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crude were the complete absence of 
light products and its high specific 
gravity. This crude represented an 
ideal charging stock for hydrogena- 
tion plants, and it was along this line 
that the ANIC refineries were laid out. 
Later, Vacuum Oil Company joined 
in and constructed a large refinery in 
Naples and absorbed the “Petrofina” 
plant. This new refinery contained the 
first catalytic cracking plant in Italy. 
It was of Houdry design and operated 
on the fixed-bed principle. 

Because of Italy’s geographical po- 
sition, the crude oil treated during 
that period came chiefly from Rou- 
mania and Albania, although some 
Russian crudes were treated. Oils also 
were imported from the Western hem- 
isphere and, just before World War 
II, some came from Iraq. 

Despite an energetic exploration 
program, Italy had no home supply of 
crude. As World War Il progressed, 
the situation of the Italian refineries 
deteriorated badly owing to a lack of 
crude. The only source available at 
that time, apart from Albania, 
Roumania; but even this supply could 
not be maintained for very long. 
Moreover, the concentrated strategic 
bombing of the Allies caused consid- 
erable damage. The dismantling of 
intact refining plants by the German 
occupation authorities and their trans- 
portation to areas in Central Europe, 
which were thought to be better pro- 
tected from air raids, completed the 


was 


ruin, 

Nevertheless, Italy, which before the 
war had processed about 1.5 million 
tons of crude oil per year in her 15 
refineries, produced 3,100,000 tons in 
1948 and the long term program en- 
visages a throughput of 8,115,000 tons 
of crude oil in 1952-53 with an out- 
put of 7,329,000 tons.' This increase 
has been due to the decision of the 
larger oil companies to restore their 
refineries as quickly as possible by re- 
constructing the destroyed plants both 
with home-produced and imported 
equipment, and by increasing capacity 
and modernizing plants by installing 
new processes, 

As far as their financial means and 
the market situation allowed, the 
smaller Italian-owned companies fol- 
lowed this example. The main reason 
why these smaller companies, who do 
not themselves have any holdings in 
oil fields, have been able to carry on, 
is that there is an exemption from a 
small customs duty of 120 lire (20 
cents) per ton which is levied on im- 
ported finished products, but not on 
crude oil. Recent Italian legislation 
has also favored the installation of 
catalytic reforming plants. 


Process Scheme 
Turning to the development that the 
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Figure |. Simplified Flow Chart of Typical Two-Stage Lube Oil Refining Plant 


Gcid refining of lube oils has ac hieved 
within the framework of the 
Progress and modernization of Italian 
felining plants it should be noted that 
both large and refineries have 
adopted the latest type of centrifugal 
acid refining both for finish 
ime solvent extracted where this 
ig necessary, and for the direct acid 
treatment of distillate lubes of various 
grades Refineries which use this 
scheme include Raffineria di Napoli 
(Socony-Vacuum Oil Company), Na 
ples; SIAP (Esso), Trieste; STANIC 
(Standard Oj1-ANIC), Leghorn; 

Aquila,” Trieste ANIC. Novara: 
‘Permolio,” Milan: and ICEP, Milan 


Principle of Process 


general 


small 


process 


oils 


The principle of this process is as 
follows: through efficient mixing and 
selective 
acid or the oil is ob 


whic h 


a very short contact time. a 
action of the 
tained, in physical extraction 


The 


sepa 


prevails over chemic il reactions 


acid-oil mixture is then instantly 
rated. The spent ac id from this stage 
fluid than 
and can be re 
ifter 


sludge 


is considerably more con 
ventional acid sludge 
either 
blending with the 
The method to be chosen depends en- 


tirely on the refinery’s particular need 


generated separately or 


se ondar y 
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in regard to fuel or recovered sulfuric 
ac id 

The centrifuged oil is then subjected 
to agitation with air for a short time. 
In this stage, sulfuric acid, which has 
been allowed to remain in the oil and 
which is sub-colloidally dispersed, re- 
acts chemically with the oil. The con- 
ditions of this reaction are controlled 
in such a way as to allow the best 
utilization of the acid on the one hand 
and to give a desired consistency of 
the acid sludge on the other in order 
to make it easily separated and 
pumped 

In Figure 1, the diagram shows the 
flow through a standard type of plant. 
The charged oil flows through a re- 
corder controller (1) and a preheater 
(2) into a surge tank (3) fitted with 
a liquid level controller. From here it 
is picked up by the mixing pump (4). 
Sulfuric acid is fed by gravity from 
a day tank (5) through a recorder 
controller (6) into the suction side of 
the pump (4), where the initial mix- 
ing takes place. The oil-acid mixture 
then passes through contact columns 
(7) where the initial mixing is main- 
tained for the desired period. This 
varies for optimum contact conditions 


but is not usually longer than a few 
minutes. 
Avoiding Acid Action 

In this way, practically all chemical 
action of the acid on the oil is avoided; 
and the undesirable components in the 
oil are mainly removed by extraction 

In the centrifugal separator (8), the 
acid sludge which has been formed is 
separated from the oil. The centri- 
fuged oil containing finely dispersed 
acid passes continuously through an 
air-blowing tank (9) where a constant 
level is maintained by the aid of the 
liquid level controller (10) 

Generally the blowing time varies 
from a few minutes up to half an hour 
depending on the type of oil treated 
The secondary acid formed 
during the blowing operation is then 
separated in centrifuge (12). Pump 
(11) is used to transfer the oil-sludge 
mixture from the air-blowing tank (9) 
to the separator (12). 

In unit (13), the primary sludge is 
split into oil and dilute acid by being 
mixed with water from the meter (14) 
If heating is required, steam is ad- 
mitted through (15). 

A unit comprising two centrifugal 
separators, one for the first and one 
for the second stage. can handle 1500 


sludge 
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Figure 2 


gallons per hour of a spindle oil 120 
SSU @ 100° F. down to 400 gallons 
per hour of an oil 1225 SSU @ 100° 
F. The throughput for an oil of 500 
SSU @ 100° F. is about 800 gallons 
per hour. 

The two-stage continuous centrifu- 
gal refining process is a logical devel- 
opment of the single-stage process 
used before the war. Its principal ad- 
vantages are higher yield and a con- 
siderable reduction in chemical con- 
sumption. Some data of the pilot plant 
test runs which illustrate in detail 
what has been said above, are dis- 
cussed below. 


Process Variables 


The oils chosen were as representa- 


TABLE 1 


VISCOSITY 
$.U 
Desig So 9 130 210 
Origin c c Ff F 


fation 


Venezuela 2.20 
Venesuela | 2.67 
Venezuela 7.70 
Aramco & 54 
Venezuela 9.88 
Pakistan § 11.72 


Pakistan = 28.1 104.0 
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tive as possible including oils from 
the Near and Middle East and from 
Venezuela. For the sake of simplicity 
the oils are designated by letter. See 
Table 1. 

Refining variables were carefully 
adjusted even in the first stage. Thus, 
contact time, contact temperature, and 
acid concentration, were adjusted ac- 
cording to the characteristics of the 
oil so that optimum results were ob- 
tained. In order to get a clear idea of 
the refining effect, the color stability, 
as well as the color of the refined oil 
(1.C.), must be This is 
done by determining the color deterio- 
when it is 
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kept in a standardized iron vessel for 
18 hours at 100° C. The colors are 
determined in accordance with the 
NPA Scale. The color number thus 
obtained is shown in the graphs as 
“C 18,,9."” The numerical difference in 
color between a sample of oil which 
has undergone stability tests and a 
freshly refined oil has been expressed 
as “Diff. C 18,,,. minus 1.C.” This dif- 
ference constitutes a measurement of 
the color stability of the refined oil. 

Contact Time. Figure 2 shows some 
typical contact time curves for a num- 
ber of the oils in the table. 

Acid refining and after treatment of 
the separated sour oil was carried out 
under the conditions shown in Table 2. 

The initial color (1.C.) alone does 
not give any clear indication of the 
reaction time required. The stability 


TABLE 2 


ACID TREATMENT 


Cone. 


Quantity Percent 
Percent 


By Weight 


Temp. °C 


AFTER-TREATMENT WITH CLAY 


Time 


Qeenty Percent 
By ' Temp. °C. Mia 


Type exght 





30 98.0 
5.0 96.0 
2.5 96.0 
5.0 95.0 


4.0 60 
20 70 
1.5 120 

120 





* Besides the clay, one percent of lime was added to this ail. 
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does give a clear result 


and G thus need a mini 


howeve r. 
The oils, B. I 
mum of about four reaction 
Lirne while oil D is to the 
react and probably needs less 
than three 

If the lengthened, 
@ gradual deterioration in the quality 
ingredi- 

which 


test 


minutes 
sensitive 
mm time 
minutes 
reaction times are 
of the oil occurs as colored 
ents is 
@ause a deterioration in color stability. 
become redissolved in the raffinate 
from the icid sludge phase Apart 
from oil D. which shows this clearly, 
this tendency 
With oils F and G a longer 
time than that shown 
deteric 
len 


ture is a 


well as components 


also occurs om oil B 
reaction 
is necessary for 
ration to occur 

contact 


rperature, The tempera- 


variable. to which great at 
paid. The 
tor oils refined 


Table 3 


ontact 


tention must be temperature 
curves in Figure 3 are 
n the way shown ir 


I he 


s usually thin the temperat 


ptimum temperature 


ire range 


the oil is 
high a 
temperature oil to become 
discolored (burned) with too 
low a temperature the viscosity of the 
oil is so high that it becomes difficult 
to mix the oil and acid properly and 
to carry out the separation efficiently. 


for which the viscosity of 
and 10° E. 
causes the 
while 


between 3 Too 


Clear optimum points can be seen 
on the curves shown 

The contact time and temperature 
are interdependent. Figure 4 
to oil E (for refining 
conditions see Table 3) and _ these 
effect of various contact 
temperatures with two different 
tact times. With a short contact time 
the best color of the raffinate (1.C.) 
was obtained when a high temperature 
used, long contact 
time the best result was achieved with 
a low temperature. The same raffinate 
obtained in both 
The color stability is somewhat better 
with a temperature both with a 
short and long contact time. 

{cid Concentration. The effect of 
acid on the 
Figure 5. 


shows 


curves relating 


show the 
con- 


was while with a 


cases. 


‘ olor can be 


low 


the concentration of the 
refining result is shown in 
The curves relate to oil G. 

The acid treatment was carried out 
a +65° ( with a contact time of 
three minutes. The amount of acid was 
> percent (calculated as 100 percent 
H.SO,). The treatment with clay 
carried out in the same way as de- 
= ribed for oil G in Table 3. 

The color (1.C.) of the refined oil 
improves with an increased acid con- 
The stability has, 
however, an optimum and in most 
cases it is not therefore suitable to use 


was 


centration color 


too strongly concentrated acid. 

fir Blowing Time. When the 
mum conditions in the first 
fixed, the air blowing time required 
has to be determined. Air blowing is 
of great importance since it causes a 
reduction in acidity of the raffinate. 
The time required to reach the opti- 
for different oils 
and can easily be determined. The 
curves show the decrease in the acid 
obtained in an acid-treated oil 
times and 


opti- 


stage are 


mum result varies 


value 
after various 
with separation after air blowing. 


air-blowing 


The acid treatment was carried out 
under the conditions shown in Table 4 


As can be 


Figure 6, a 
acid value 


seen from 


verv large in the 


TABLE 3 


ACID TREATMENT 


(uantity Percent Conc 


By Weight 


Percent 


* Hemdes the clay 


entact 


Time Min 


AFTER-TREATMENT WITH CLAY 


Time 
Temp. “¢ Min 


Quantity Percent 
Type y Weight 


no 60 
70 " 
150) » 
20 20 


, M6 KOH/G OL a 
oe 
< 


ACID VALUE 
2 


sal 
= el 
4 t 


ti 





} — 
45 60 75 90 
AIR-BLOWING TIME, MIN 


Figure 6 
is obtained at the beginning of the air 
blowing. Gradually, the rate of de- 
crease gets until a 
reached where the curve levels out. 
The air-blowing time should be lim- 
ited so that the sludge does not be- 
come hard. Hardening does not usu- 
ally occur until the asymptotic part 
of the is reached. 

As has been pointed out. with air 
blowing of the oil followed by sepa- 
ration of the secondary sludge, the 
amount of chemicals needed for the 
after-treatment can be This 
is of great importance eco- 
nomical point of view as clay is ex- 
pensive. On the other hand, if the 
amount of after-treatment chem- 
a better final 
7 will make 


smaller stage is 


curve 


reduced. 
from an 


same 
is used as before, 
Figure 


icals 
result is obtained 
this clear. 
Figure 7 shows contact time and 
reaction temperature curves for oil D, 
for both the one-stage method and the 
two-stage method with air blowing. 
The refining conditions were the 
as given for this oil in Tables 2 and 
Air-blowing time 10 minutes 

Stages. Figure 8 gives a comparison 
one-stage and the two- 

various temperatures 


same 


between the 
method 
oil G. The 


stage 


for conditions were the 


TABLE 4 


Quantity 
Percent 
By Weight 


Contact 
Time Min 


Conc 


Percent Temp. “€ 
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lable 3. Air- 
blowing time 20 minutes. 
Apart from a better the 


raffinate for the same consumption of 


same as those shown in 


color in 
chemicals, a somewhat lower sensitiv- 
ity to the adjustment of refining con- 
ditions is obtained with the two-stage 
method. 

Chemical Consumption. Table 5 
gives the consumption of after-treat- 
ment chemicals for refining to a con- 
stant color and color stability with 
oils A and C. The amount of sulfuric 
acid kept constant with both 
methods. With oil A it was 2.5 percent 
and with oil C 2.25 percent. 

Table 6 shows the cost of chemicals 
for the after-treatment of about 30,000 
tons per year of oils A and C. The 
cost of the clay is ree koned as $55.50 
and the of lime $9 


was 


per ton 
per ton. 

The saving in chemicals also plays 
its part in the reduction of refining 
How important this may be, 
calculated, say, on a year’s produc- 
tion, can be understood from the fig- 


price 


losses. 


TABLE 6 


Percent 
Saving 
With 
Two 


COST OF CHEMICALS IN DOLLARS 
PER YEAR 


One Stage Two Stage 


Sta 
Clay Lime Totai Clay Lime | Total Refining 


24,950 
41,600 


810 
810 


25.760 &,320 
42,410 18,320 


810 9,130 
1,890 20,210 


4.6 
52.3 
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for 
chemicals in Table 5 especially if it 
clay- 
part 


ures given the consumption of 
is remembered that one part of 


lime can cause the loss of one 
of oil. 

Plants of the type described have 
also been erected in several refineries 
in which the hookup also allows the 
two separators to be operated in par- 
allel or in separate cycles when spe- 
cial oils are to be produced, such as 
various types of technical white oils 
and medicinal white oil. 

Sludge Disposal. It is generally con- 
sidered that at least 20 tons of acid 
sludge per day should be available in 
order to make a plant profitable. For 
refineries not having such quantities 
of sludge or not wanting to install 
regeneration plants of the types men- 
tioned, the alternatives left are calo- 
rific recuperation by burning the sludge 
under boilers or chemical recupera- 
tion by hydrolyzing the sludge and 
separating the hydrocarbon oil from 
the dilute acid. The oil is generally 
used as fuel and the sulfuric acid can 
be used in the manufacture of super- 
phosphate and for other applications 
in the chemical and the petrochemical 
industries, either as such or after con- 
centration. In gas works, the dilute 
acid can be used for adsorbing am- 
monia vapors. 

It is well known that acid sludge 
obtained from centrifugal plants using 
controlled reaction time is considera- 


A Gulf Publishing Company Publication 


bly more fluid and less polymerized 
than sludge from settling processes, 
and therefore, sludge which is hydro- 
lyzed immediately after coming out 
of the acid sludge centrifuges allows 
better recovery of acid because the 
free acid in the sludge has not had 
time to react further with the hydro- 
carbons. It has been found that, in 
order to obtain phase separation be- 
tween the oil and dilute sulfuric acid, 
a greater amount of water must usu- 


ally be added than is absolutely nec- 
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for properly hydrolyzing the 
sludge. When using a small cen- 
trifugal separator suitably protected 
against corrosion, the amount of water 
necessary for hydrolysis can be re- 
duced, and the acid obtained in this 
way considerably more concen- 
trated than when phase separation is 
carried out by gravity. In the cases of 
certain sludges which are difficult to 
hydrolyze, a varying amount of tar-oil 
added simultaneously with the 
water in order to act as a solvent for 
the heavy asphaltic constituents of 
the tar. 


essary 


1s 


is 


REFERENCE 
' First report on coordination of oil refinery 
expansion in the OEEC countries, Paris, Oc 
tober, 1949. 
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How the Platformer Is Applied 
To Eastern States Operation 


me EVERAI 
S incorporated in the Platformer 
which was recently installed at 
the plant of Eastern States Petroleum 
Co., Houstor 
The raw charge to the 
mit in consist of straight-run gaso 
line Plant No. | or 
ural asoline « light 
The 


unique features are 


astern States 


produced nat 
distillates from 
outside sources total raw material 


roes to mator tower where 


the 
pared 


ictual platformer charge 1s 
by selec 


pre 
tir just the material 


which at the time will produce the de 


sired product 
The material lighter thar the plat 
taken to the 


equipment 


charge is ther 
handlir 
where it is combined with other gaso 
The than the 
platformer charge can be either recom 
bined directed 
to gasoil or pur 


former 


poly unit gas 


line material heavier 


with our gasoline or 


used for specialty 
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poses depending upon the character 
of the material at any particular time 
and the general operation of the refin- 
eTies 

The selected cut from the prefrac- 
tionator is combined with high-purity 
recycle hydrogen and heated to the re- 
action temperature of over 900 F. in 
the first or charge heater. This ma 
terial then passes through No. 1 re 
actor which is packed with a platinum 
catalyst in the form of pellets approxi- 
mately 1/16 inches in diameter by 
2 inches long. 

The complex chemical 
which take plac e in the presence of the 
platinum catalyst cause a loss of heat 
so that it is necessary for the material 
to be again brought up to reaction 
temperature on its travel through each 
of the remaining three reactor vessels 
and over the three remaining catalyst 
beds. From the fourth reactor the ma- 


reactions 


terial product 
where light gases are taken off to be 
recycled or sent to the plant fuel sys 
tem when production of such gases 
exceeds the need for recycle 

The hydrogen the 
product separator is sent through a 
TPP unit for the removal of H.S be- 
fore being picked up by 600- 
horsepower compressors and com- 


goes to a separator 


recycle from 


two 


pressed to 600 pounds per square inch 
and combined with the fresh feed to 
the charge heater. 

The liquid from the product separa 
tor goes to the stabilizer tower where 
pentanes and lighter gases are taken 
overhead to the poly unit gas handling 

and combined with other 
The bottoms from the stabi 
is sent to the UDEX feed 


where the benzene 


equipment 
gasolines 
lizer tower 
preparation tower 
containing fraction is taken overhead 
and sent to the UDEX unit for further 
purification. 

The bottoms from the UDEX feed 
preparation tower then go to a rerun 
tower where aviation base stock, the 
finished product of the platformer is 
taken overhead. The bottoms from the 
rerun tower are a heavy solvent naph- 
tha which can be further refined into a 
variety of products. 
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Variable Head 


Suspended Level Viscometer 


J. W. YOUNG 


Imperial Oil 


Limited 


Calgary, Alberta, Canada 


MS HE instrument to be described 
I was designed primarily for 
the purpose of taking viscos- 
ity-temperature curves on liquids over 
a wide range of temperature, and hence 
viscosity. In con- 


a wide range of 


nection with investigations on crude 
petroleums, a viscosity-tem perature 
range of as much as 


required. This 


curve over a 
200° F. is frequently 
results in the use of a number of the 
ordinary types of viscometer, or alter- 
natively, very long times of efflux at 
the high The use of an 
instrument having a variable head in 
order to obtain a wide range of viscos- 


V ise osities. 


ity measurements within a reasonable 
range of efflux times offers a solution 
to this problem. The instru- 
ment was designed to use the suspended 
level principle of Ubbelohde*: * which 
has been adopted for viscosity measure- 
ments on petroleum oils’ and has been 
modified by various authors.‘ 


present 


The instrument finally designed re- 
quires less than 3 ml. of liquid to run 
a complete test, is accurate to better 
than 1 percent on viscosity, and when 
used in a vacuum-jacketed bath, which 
is described, permits taking a viscosity- 
temperature curve for a liquid in one 


A NEW type viscometer is de- 
scribed having an exception- 
ally wide viscosity range. 
Using the suspended level 
principle of Ubbelohde to- 
gether with a variable head, 
this viscometer was especially 
designed for determining oil 
viscosity curves over wide 
temperature ranges. 

The new instrument requires 
a sample of less than 3 ml., 
and is said to be accurate to 
better than 1 percent. In ad- 
dition to the determination of 
oil viscosities, the instrument 
can also be used for the de- 
tection and measurement of 
the properties of non-New- 
tonian liquids. 


to two hours. The use of the instru- 
ment to detect anomalous viscosity, 
(i.e. to act as a consistometer) has 
been checked and it appears that 
instruments of this design may be of 
value in applications involving “non- 
Newtonian” fluids, 


Description of Instrument 

A sketch of the instrument showing 
principal dimensions is shown in Fig- 
ure 1. Construction is of Pyrex glass, 
the measuring portion being made 
from a calibrated 1 ml. transfer 
pipette graduated in 0.01 ml. sub- 
divisions, The lowest graduation (1.0 
ml.) is placed less than 5 mm. above 
the top of the capillary, which is 
blown of precision bore tubing or 
selected capillary. The suspended level 
is prepared in accordance with the 
specifications of Ubbelohde to have 
a hemispherica] form.’ The three ver- 
tical tubes, namely, filling tube A, 
measuring tube B, and suspended level 
tube C, are arranged in the form of 
a triangle rather than in a single 
plane as shown in Figure 1. Levelling 
and control stopcocks and filling tube 
caps are attached thtough standard 
taper joints, 

The whole viscometer is mounted in 
a transparent Dewar flask, being ce- 
mented in a bakelite cover. The cover 
contains openings for filling the flask, 
for a motor driven stirrer, a knife type 
heater, a thermometer, and for a dilato- 
meter if required. A levelling vial is 
mounted on the cover. The whole ap- 
paratus is shown in Figure 2. 


Operation 

In operation, a sample is introduced 
to the filling tube A of the viscometer 
by pipette and the vacuum jacket 
filled with water at the highest tem- 
perature at which measurements are 
to be made, Test runs are made with 
a “split second” type stop watch, per- 
mitting time readings for each 0.1 ml. 
of sample discharged. The results of 
a single test run will give up to 10 
actual measurements of viscosity, thus 
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Figure 1. Sketch of Variable Head Suspended 
Level Viscometer, Showing Principal Dimensions. 





giving checks on errors of calculation 
or interpretation. 

The temperature of the bath is re- 
duced by removal of some of the 
water and addition of cold water, and 
the test run repeated after allowing 
temperature equilibrium to be reached 
(usually 5 minutes). This procedure of 
reducing bath temperatures and mak- 
ing runs is repeated until the lowest 
temperature required is reached, after 
which the series of readings is repeated 
by operating the heater unit and run- 
ning a second series of tests at increas- 
ing temperatures. By the use of suit- 
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cosities in centipoises the kinematic 
viscosities must be multiplied by the 
liquid density at the temperature of 
test. In tests with petroleum oils this 
may be done by interpolation in Table 
1. in which the densities of petroleum 
oils are given overa temperature range 
of 0° to 240° F. 

In work involving liquids of un 
known density-temperature relation- 
ships a small dilatometer is placed in 
the bath and read during the viscosity 
determinations. This instrument con- 
sists of a 10 ml. bulb sealed to a | ml. 
pipette graduated in 0.01 ml. and 
readable to 0.001 ml, The unit is 
equipped with a ground glass stopper 
with spring lugs. It is calibrated with 
water at several points on the scale 
and at a few temperatures, A similar 
counterpoise is used in the original 
weighing. Densities may be determined 
to 0.01 percent. 


Calibration of Instrument 





The viscometer is calibrated using 
liquids of known viscosity, suitable 





materials being selected for the parti 
ular range of instrument in use. In 
the unit described, the liquids used 
were chloroform, aniline.’ and 
water.’ A series of readings were 
taken on each liquid at various tem- 
peratures and the factors to convert 
efflux time (seconds) to kinematic 
viscosity (centistokes) were computed. 
The results of the calibration are sum- 
marized in Table 2 

The standard deviations indicate a 
precision on single tests of about | 
percent: this corresponds to a volume 
reading accuracy of 0.001 ml.. or one 
tenth of the 0.01 ml. divisions of the 
pipette, In other forms of this instru- 
ment slightly higher precision has 
been obtained by the use of larger 
tubing of uniform bore with wider 
Figure 2. Assembled View of Improved Liquid Viscometer spacing but for the purposes for 
which this model was constructed. 


ible bath liquids test runs have been to kinematic viscosities (in centistokes ) further refinements were not consid 


run from 70° C to lw ¢ by multiplying the times by the cali ered to be justified. Results indicate 
The nes as taken are converted bration factors. To obtain the vis- that even at high rates of flow at the 


TABLE 1 
Densities of Petroleum Oils of Various Gravities Over the Temperature 
Range 0 to 240 F. 


DENSITY Gm. ML at T 


APl 5 l ) 25 ci) 35 40 


lemperature 





greatest head in the instrument (0.0-0.1 
ml.) significant kinetic 
energy correction at viscosities as low 
as 0.9 centistokes, 

In considering the extended range 
of the instrument, it will be noted that 
the conversion factors given in Table 
2 cover a 19 fold range. If. for 
practical purposes in routine opera- 
tions, we assume the useful 


there is no 


range ol 
a viscometer to be over a_ 10-fold 
time range (say 60 to 600 seconds) 
then the instrument covers a range of 
viscosity of 190-fold (in this 
from 0.3 to 64 centistokes) .‘ Thus the 
use of this type of instrument results 


in two distinct advantages as compared 


case 


to various single-bulb type of viscom- 


eters: the viscosity range is extended 
considerably, and single test runs with 
a split-second type stopwatch permit of 
a number of check measurements dur- 


ing a single run. 


Use as a Consistometer 


The use of a variable head visco- 
meter for the detection and measure- 
ment of the properties of non-New- 
tonian liquids has been discussed by 
Hersche] and Bulkley.® Using the calli- 
bration data given in Table 2, to- 
gether with necessary dimension 
measurements as measured by a cathe- 
tometer, the equations to relate flow 
rate to mean head were computed by 
the method of least squares. The mean 
diameter of the capillary, by the Meiss- 
ner formula,® was 0.02995 cm., as com- 
pared to 0.29 em. by 
measurement with a simple eyepiece 
micrometer. The average deviation was 
less than 0.01 cm. 


microscopic 
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TABLE 2 
Calibration of Viscometer 


Conversion 


to Convert 
Seconds to 
Ceatistohes 


0.01390 
OO 
0.00900 
0.00727 


0.00580 


The instrument was tested on starch 
solutions of soap in 
kerosine, variation in viscosity 
with head detected 
yield shear values could be obtained 
by the usual procedures. 

For the detection of non-Newtonian 
liquids the involved procedures of 
calibration used are 
single run using measurements over 


and 
The 


was 


solutions 


readily and 


unnecessary: a 


the whole volume range serves to in- 
dicate the phenomenon by the increase 
of calculated viscosity as the flowing 
head is reduced. 

For detection of structure on liquids 
the instrument is useful, but a some- 
what different dimensional design 
would be preferable for measurements 
of shear value and stiffness. 
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Free Sulfur Determination 
Reduced to 15 Minutes by New Method 


More accurate and reproducible results 
are also claimed for this new procedure 


MITCHELL 


sry 


npany, Beaumont, Texas 


HE conventional combustion 

methods of determining free 

sulfur in petroleum products 
are tedious, time-consuming, and often 
inaccurate. A procedure has been de- 
veloped which is a modification of the 
method used by Uhrig and Levin’ in 
the determination of free sulfur in 
gasolines. The turbidity resulting from 
the reaction of free sulfur with metal- 
lic mercury is used as a measure of the 
free sulfur. 

This modification has been found to 
be not only more accurate and repro- 
ducible than the conventional methods 
but also reduces the test time from | 
to 6 hours to about 15 minutes. The 
sulfur is determined directly, 
whereas the conventional methods in- 
volve the determinations of the total 
sulfur either before and after the free 
sulfur addition or before and after its 


free 


chemical removal 

Specific application has been made 
to the analysis of cutting oils contain 
ing between 0.3 and 1.3 percent free 


Liect-epntomee: Reatng Scam 


2 


Figure | 


sulfur. A description of the method 
used is as follows: 


Outline of Method 

A sample of the cutting oil is di- 
luted with Stoddard solvent and shaken 
with metallic mercury. The amount of 
the mercuric sulfide formed and sus- 
pended in the solution is used to de- 
termine the free sulfur. The percent- 
age of free sulfur in the oil is obtained 
from a reading on an electrophotom- 
eter by a calibration 
curve. 


reference to 


Reagents 
CP mercury 
CP benzene 
Lump sulfur 
Stoddard solvent 


Apparatus 
5-ml pipette 
10-ml graduated cylinder 
100-ml graduated cylinder 
100-ml beaker 
250-ml mixing cylinder 
1000-ml volumetric flask 
t-ounce bottles 
AC Model-Fisher Electrophotometer 
Filter 585 for above electrophotom- 
eter 


Mechanical shaker 


Procedure 

Standard mercuric sulfide suspen- 
sions are conveniently obtained in the 
following manner: 100-ml portions of 
Stoddard solvent are placed in each 
of 12 4-ounce bottles. Sulfur solution 
containing 1.00 gram of sulfur per 
1000 mls of benzene solution is added 
to ll bettles in 0.1-ml increments 
starting with 0.3 ml and with the 
eleventh bottle containing 1.3 mls of 
solution. The twelfth bottle does not 
contain the sulfur solution. Three mls 
of mercury are added to each bottle. 
Bottles are shaken vigorously for ex- 
actly five minutes. The mercuric sul- 
fide suspension is decanted from each 
bottle into a 250-ml mixing cylinder, 
diluted with one-half its volume of 
Stoddard solvent, and mixed thor- 
oughly immediately before it is trans- 


ferred to the electrophotometer cell. 
This additional dilution is made to 
give suitable readings on the electro- 
photometer. Appropriate dilutions may 
be made in the first place provided the 
shaker will accommodate the size of 
bottle required. Readings are taken 
with Filter 585 and with the light in- 
tensity switch at position C. The sam- 
ple containing no sulfur is used as a 
blank. The readings are plotted against 
the milligrams of free sulfur present. 
A typical calibration curve is shown 
in Figure 1. 

To make a free sulfur determination 
on a cutting oil exactly 0.100 gram of 
the unknown oil is weighed into a 
100-ml beaker. This is transferred 
quantitatively to a 4-ounce bottle with 
100 mls of Stoddard solvent. Three 
mls of mercury are added from a 
10-ml graduated cylinder. The bottle 
is tightiy stoppered and shaken vigor- 
ously for exactly five minutes. The 
mercuric sulfide suspension is decanted 
into a 250-ml mixing cylinder, di- 
luted with one-half its volume of Stod- 
dard solvent, and mixed immediately 
before being transferred to the electro- 
photometer cell. A reading is taken 
using a blank prepared in the man- 
ner as described in the preparation 
of the standard mercuric sulfide sus- 
pensions. The color of the cutting oil 
is of no importance to the test because 
of the high dilution of the sample. The 
free sulfur is obtained directly from 
the calibration curve. 

A comparison of results obtained 
using conventional methods and the 
above described procedure is shown 


in Table 1. 


TABLE 1 


Comparison of Various Methods of 
Determining Free Sulfur 


Free Sulfur Determined, 
Percent 


Combustion Method 


Direct 
Method 


Free Sulfur 
Added, Percent 


Vertical 
Bomb Tube 


061 04 0.52 


O.R8 04 0.7 


0.86 06 


These results show that the direct 
method is more accurate than the con- 
ventional combustion methods. 

Although an electrophotometer is 
mentioned in this method, visual ob- 
servations are satisfactory. However, 
standards for visual comparisons rap- 
idly deteriorate and must be renewed 
frequently, while calibration data once 
obtained on an electrophotometer can 
be used indefinitely. 
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These three 12,000-bbl. Hor 
tonspheres are used to store 
butane at The Texas Company's re 
finery at Port Arthur, Texas. They 
are 51 ft. in diam. and are de 
signed for a working pressure 

of 75 ths, per 





Economical Storage — The spherical m Corrosion — Since oxygen 
shape of a Hortonsphere enables us to rarely present in a Hortonsphere 
build relatively large pressure vessels corrosion on the inside of the tank shell 
without exceeding the maximum plate is materially reduced. A longer, more 
thickness set forth in the governing code. profitable life is assured. 


2 Low Fire Hazard — A Hortonsphere Dependable Service — The Horton- 


stores volatile hydrocarbons under pres- sphere is a plain storage tank with no 


sure. During normal operation, no vapor operating parts except the valves and 
is vented to create a fire hazard fittings. 


Positive Protection — The Horton- Low Maintenance Costs A Horton- 
sphere prevents the escape of any of the sphere is supported above the ground. 
contents as long as the internal pres- All exterior surfaces are readily acces- 
sure does not exceed the setting of the sible for inspection and painting. Write 
pressure relief valves. our nearest office for information. 


CHICAGO BRIDGE &« IRGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atienta 3 2146 Healey Building Detroit 26 1520 Lafayette Building Philadelphia 3 1608—1700 Vateet Street Building 
Birmingham | 1548 North Fiftieth Street Havana 402 Abreu Building San Francisco 4 1551—200 Bush Street 
Boston 10 1030—201 Devonshire Street Houston 2 2126 C & | Life Seattle | 1331 Henry Building 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Tulsa 3 1626 Hunt Building 
Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Washington 6, D. C 1128 Cefritz Building 
REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Stee! Works, Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnia Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Constructions Metalliques de Provence, Aries-sur- Shane, France Whessoe, —— Darlington, England 
Chicago Bridge & iron Company, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N 21, Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltda., Av. Franklin Roosevelt, a. $/704-C, Rio de Janeiro, Brazil 
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REFINER AUTHORS the men who write for PETROLEUM 


REFINER as well as others prominent in 


and Other Personalities the processing industry. 


Mitchell Is Teacher Bob Phillips is New 
Who Turned Chemist | ‘Refiner’ Staff Man 
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OTHER ELLIOTT EQUIPMENT 


used in the industry... Thousands OW in $2 yvice 


LARGE MOTORS from 50 hp up, 
in the famous Elliott ‘‘Fabri-Steel”’ 
construction. All types, and all en- 
closures, particularly for outdoor demonstrate the exceptional reliability of these 


service. J ¥ g 
sturdy turbines on all types of applications — 


INTEGRAL MOTORS tough ‘ — = i : = 
and sturdy backed by the Crocker- their basic simplicity, requiring no special main 


Wheeler reputation and experi- ri . 6 a0 
n 1ence— d-b 
ence. All types, including the al- tenance experience their recor uilding long 


ways dependable totally enclosed in nti rati as : 
lon conind SEALEDPOWER motors. runs continuous operation — and their easy 


adaptability to any specific need. 
STEAM JET EJECTORS single 


or multi-stage, for pulling any re- . ° — ‘ 
par pn ty genet ary stom With the men whose job it is to keep things 


—Say 1 aaa, going Elliott turbines are regarded as the great- 


TUBE CLEANERS for cleaning est worry-eliminators in the industry. Bulletin 


all kinds of tubes or pipes, 4 é 
straight or curved, removing all H-16 tells why. Write for it. 


types of deposit. Wide range of 
sizes and cutter heads. 


STRAINERS single cylinder or oO & L L 4 re) T T 
of twin type which permits the 
removal of a fouled basket for 
cleaning while the twin main- STEAM TURBINE DEPT. ¢ JEANNETTE, PA. 
tains operation. Also self-clean- PLANS Af, 
a9 Comm JEANNETTE, PA. + RIDGWAY, PA. + AMPERE, W. J. + SPRINGFIELD, 0. + NEWARK, M. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
42.2 
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F. Palmavist F. Sager C. L. Wilson 


Vienna 
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Shell's refinery in 


University it 
engineering 


Exuberance Of Youth 
Overcame L. A. Mekler 


(Photos on Page 150) 
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t at the laboratory and 
} first European cracking 
s). I 1927 to 1932, Sager 
with Ur Products Com 
n Chicag 1932 he joined 
irator- Nobel charge of develop 
nev met treatment of 
lar products 

chiet tect 
and since 1949 
yut 
he 


yanes ’ ' ’ ’ 
(Dub ron 
} Onl 


In 


versal 


' } 


rector Sager 


languages, 


Palmqvist a Gardener 
. modest wher 
raphical 
llow 


1915, 


was 


Montana Engineer Is 
Grinding Telescope 


‘ ut West wu i 
roar Powder 


L. Wil 


section 


t 
i 


l on the 
le, “The 
nent Phase Equi- 
131 


g on page 


1 a> ry pr cess engi 
Che Carter Oil Company, Wil 
rest i 


w 


inte 
it he 
muirr 
ther 


veloped a keer 
e extent 
ch Pyrex 


His 


tl is me 


Development of Acid 
Treatment Described 


turing 
of Oklal 
Wils 
etroleum engineer 
a University whe 
ll Research Fel 


Gardner 


ana 
chemical engineering 
M im | 

m Tuls 
<¢ 


ttre 


~ 


R. L. Lane B. J. Thompson 
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Absorption Plant Problems by 
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Are You Getting Valve 


Satistaction 7 SERVICE RATINGS 





Like this Refinery | 2722s -tewe-newt 


MAINTENANCE COST: 


for example yy tia ae ada 





CORROSION-RESISTANCE: 


OK 





SERVICE LIFE: 





—— 


OPERATING RESULTS: 


THE INSTALLATION Va y g 4 











PRICE: 


Nine Crane valves on control manifold to reaction ‘ Y Z, 
: i it. Bareco Oil 


chambers on Perco Cycloversion Unit. 





Company, Wichita, Kansas. 


AVAILABILITY: 


- 7, 
THE HISTORY peal Chane 











Valves formerly used would not stay absolutely 


tight as necessary. Down time for repairs was 

excessive. Fluids handled: At oil inlet, straight run 

gasoline at 950 Deg. F., 85 psi; for catalyst regen- 

eration, air-steam mixture at 850 Deg. F., 15 psi; Crane 300-Pound No. 5 Chrome- 

regeneration waste gases, 1200 Deg. F. at 5 psi. Molybdenum Alloy Steel Wedge Gate, 

Approximately 15-day cyclic operation. with Stellite seats and patented flexible 
Replacement made with Crane Valves. After more disc design. One of the complete Crane 

than 2 years’ service, with no maintenance required, steel family for refinery services. See 

all Crane Valves are absolutely tight and operating your Crane Catalog or get full data 

at highest efficiency. from your Crane Representative. 


The Complete Crane Line Meets All Valve Needs. That’s Why, 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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F. Emerson Ivey Cc. W. Shelley Cliff Rackley 


Rackley, Shelley Are Richard P. Wale 
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As Well as Engineer Howard Named Senior Monsanto 
, eS’ Research Man at Texas City 
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Warren Elected Chairman of 


M.G. Farrar Presented LPGA Warren Petroleum Corporation 


Distinguished Service Award Warren Petrol Corpora 
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P fax Gas Compat visior Warret 


. W. Young Writes On 
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\\ 





refiners who have used 
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2 
a 
b McKee Engineering Services 
@ come back for more. 
e 
& 
@ More than three-fourths 
* f 
@ our business 
@ comes from companies 


for whom we have completed 


previous contracts. 


This is convincing evidence 
that you get 


satisfactory results 
from McKee design, 
engineering 


and construction. 


2 
@ 
= 
% 
<_f 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company + Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York Office: 30 Rockefeller Plaza, New York 20, N.Y. © Washington Office: 
1507 M Street, N. W. Washington, D.C. © England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Company, Ltd 
District Engineering Offices: Union, New Jersey and Tulsa, Oklahoma 





PENBERTHY Ce7¢ ymps 


(EJECTORS e EDUCTORS e EXHAUSTERS e SYPHONS) 


Often the MOST ECONOMICAL and EFFICIENT WAY 
to Transfer and Mix Fluids 


The jet pump is a simple device which uses steam, water or air under 
pressure to pump (or mix) fluids that can include solids in suspension. 
Jet pumps have no moving parts, need no lubrication, have no packing 
glands, are practically noiseless. They are low in initial cost and 
installation cost . . . compact in size and trouble-free. Penberthy offers a 
variety of jet pumps for a wide range of ordinary and | appli 
tions. They can be made from materials that withstand corrosion, con- 
tamination and high temperatures. Ask for new Bulletin 512. 











WRITE For 


Neu BULLETIN 


PENBERTHY TRANSPARENT 
LIQUID LEVEL GAGE — Used to 
observe color and density of liquids 
under high pressures and/or tempera- 
tures. Exceptionally sturdy construction 
—liquid chamber machined from solid 
block of metal. Ask for Catalog 35. 


PENBERTHY REFLEX LIQUID " PENBERTHY 
LEVEL GAGE—Empty space (or steam 
space) shows white and liquid shows black 7 a Pea ee) meoey Fh a 
by virtue of a simple, unvariable optical 
DIVISION OF THE 


principle. Accurate reading as far as you can 
distinguish black and white. Write for BUFFALO-ECLIPSE CORPORATION 


Catalog 35 . . 
Detroit 2, Michigan 


PENBERTHY AUTOMATIC IN- Established 1886 


JECTOR—Will supply feed water to boiler at . 
minimum cost. Quickly, easily installed, reliable = 
under most severe operating conditions. Ask for 
Bulletin 513 ’ Canadian Plant—Windsor, Ontario 

4731 
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PAD Reports On Large Lube 
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BIRTHDAY — Ten 
years ago May 25, 
this catalytic crack- 
ing plant, the first of 
its kind in the world, 
went into commer- 
cial operation at the 
Baton Rouge refinery 
of Esso Standard Oil 
Company. See item 
low 


Tenth Anniversary of First 
Fluid Catalytic Cracker 


The world’s first fluid 
catalytic cracking unit (see photo above) 
on May 25 completed 10 years of op 
eration. This unit is located at the Baton 
Rouge refinery of Esso Standard Oil 
Company 

rhe unit was designed to process 13 
300 barrels per day of gas oil but within 
a period of 10 days was operating above 
design capacity. This rapid increase in 
thruput is typical of the history of the 
unit, and today’s operation is at 32,000 
barrels per 240 percent of the 
original design 

The Baton Rouge N« 1 unit 
proven the way for a long list of 
Fluid units which vary in capacity 
about 2000 to 60,000 barrels per day 
Construction of the Baton Rouge Nos 
2 and 3 units followed closely that of No 
1 and they put in in 1943 
Phe capacities ot units have been 
progressively increased by bottleneck re 
moval to values far 
design of 15,500 barrels per stream 
On May 4.1952. the N« 2 cracker 
fed 56,600 barrels of oil, the highest 

y of the Baton Rouge units. The 
Ne 3 umit on April 28 completed a run 
and 40 days in which 35, 
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Wulff Acetylene, Ethylene 
Process Licensed By Firms 

The Wulff 
tered into 


Process Company has en 
agreements with The Lum 
ompany of New York, The Fluor 
Corporation, Ltd. of Los Angeles and 
Girdler Corporation of Louisville, un 
der which these c« author 
ized to 1 construct plants for 


mpanies are 


design and « 
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applications of the Wulff process for 
making acetylene and ethylene 
Wulff has been operating a commer 
ze pilot plant in Maywood, Calif., 
past 18 months, and during the 
months the plant has been in 
commercial production of 
Wulff is now prepared to If 
large scale com- 


last 
continuous 


nine 


acetylene 
cense the process for 
mercial use 

Ihe process uses natural gas, ethane, 
butane, or any LPG mixture 
as feed stock and produces low-cost 
acetylene. It may be applied to plants 
making as little as one ton per day or 
as much as 100 tons per day. The proc- 
applicable to the production 
or simultaneous production 

and ethylene 


propane, 
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of ethylene 
of acetylene 


ess 18 
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Sees Demand Up Seven Percent 
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Sinclair Names J. E. Dyer 
Refining Vice President 


J. E. Dyer, transportatior 
supply and distribution for Sinclair Re 
fining Company, has named vice 
president and director of marketing su 
Ernest | Hughes, who will 


director of 
been 


ceeding 
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For trouble-free 
flow control, install 
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Youel! Named Vice President 
By Stone & Webster Company 


apt Leonard L.. Youell 
, ne 








l as been a UNCE 


e & Webster 
a td. A na 
Attention— pump and valve builders 
and users! End troublesome packing 
- problems for good, with Chemiseal (made 
of TEFYLON*) Packing. 
Chemically inert, there is no need to change packing for 
different crudes or operating conditions. 
Chemiseal is also highly resistant to abrasion, is serviceable 
from —110°F. to 500°F., stands up where other packings 
fail rapidly. 





Wilson Tells Stockholders 
Business in Big Squeeze 
Dr. Robert | Wils 


hoard told S 


Chemiseal Valve Packing No. 
810-V provides necessary seal 
at low gland pressure, reduc- 


Chemiseal Pump Packing No. 711, 
for rotating or reciprocating 
shafts, provides a low-fric- 


tion, 2-way seal that not only 
prevents axial seepage, but 
seals against shaft and stuffing 
box as well. Sets supplied for. 
specific requirements. 


UNITED | FLUOROCARBON pad 
STATES | PRODUCTS DIVISION 
GASKET | ooo oovcc cceccssten tere 


COMPANY CAMDEN 1, NEW JERSEY 


ing torque required to operate 


catalogs Nos. 711 and 810-V. 





PAD Predicts Climb in LPG 
Demands During Next Year 


rhe Petroleum Administration for De 
has predicted demands for liquefied 
petroleum gas will be about 5.8 billion 
wallons next year, at 800-million-gallon 


* dePoat's trodemart be it: tet ofvercethylewe reste 
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The Month... | OIL MAN'S CALENDAR 


estimated 1952 demand 4 ey for the Process 
Walsh, PAD’s natur F Indu 
ing, c eeentt ai Engineering be 

and processing division d partments, A & M College, 





College Station, Texas. 

Western Petroleum Refiners Assn., 
Regional Technical and Industrial 
Relations Meeting, Broadview 
Hotel, Wichita, Kan 

STM Annual, Exhibit of Testing 
<a y and Laboratory Sup- 
= . New York, Hotels Statler, 
ew Yorker. 

Stroud Supplee 
Twelfth Annual A lachian Gas 
enaeroment 5 aes a 

est Virgin Jniversity, 
Supplee and Stroud Are Morganstown, W. Va. 


Expans ion Of Petrochemical Elected Atlantic Executives ISA Conference and Exhibit, Cleveland, 


Henderson Supplee, Jr. and W. F 
, . Cleveland Auditorium. 

Industry ee By NPA Stroud have recently been elected to the | National Petroleum Assn., Annual, 

; the National posts of president and vice president re- | a ae aoe —~a 

' me . . * | J National (Petroleum Division), 

 Chamtent diul spectively of The Atlantic Refining Com Atlantic City, The Traymore 
. le pany. Supplee succeeds Robert H. Col Hotel. : . 
. - le who as elected cha 2 of - Western Petroleum Refiners Assn., 
eum as a raw mate : y "i < Ww 1 d 2 Sere / chairman f the Regional Mesting. Hotel Henning, 
oa boar : UPP ee was born in Philadel Casper, Wyo. 


‘ tremend us 


duction recently 


phia and educated at The Episcopal — ~ 


, Se cam | Princet n aeons | and the South ¢ Central Region, National 
niversity of Pennsylvania School of Corrosion Engineers, 
Finance. He came to Atlantic in 1947 as N low Ovienne, La., Jung Hotel. 
Independent Natural Gas Association 


t 
1930 less than one per 


chemicals were derive 
but in 1950, as much as 


rwank hemicals 


Meectie of indicectiy from vice president and general manager of of America, Annual Meeting, 
domestic sales. In 1948 he was elected Fontenelle Hotel, Omaha, Neb. 
— —s to the board and in May, 1949. was California Natural Gasoline Assn., 
eum uses im pt Annual, Los Angeles, The 
Ambassador 


synthetic rubber and syt 


named executive vice president oa 
Stroud, in addition to becoming vice 3-15 | Texas Mid-Continent Oi! and Gas 
president of the company, was appointed Mastina. tha ete, Pe 7 
eeting, Hotel Texas, Ft. Worth, 


as examples of expansion 
uld be expected A 
general manager of manufacturing. In — 
ss expensive this position he will be in charge of all National Safety Council, National 
‘ manufacturing activities of the company Safety Congress and Exposition, 
nts used i ‘s J Chicago, Conrad Hilton Hotel. 
and responsible for the purchase of wy, 


crude oil required by the refineries to q AG a Annual, Atlantic City, 
supplement Atlantic’s own production ditorium. 
Hartman Named Technical Stroud started with Atlantic in 1916. 
Di He became assistant pliant manager of | API Annual, Chicago, Conrad Hilton 
irector For So-Vac Plant the refinery in 1925 and manager in 1945 Hotel and Palmer House. 
He is a graduate of New York Univer 


assistant manager . and succeeds |} J. Henry, who, § | AIChE, Annual, Cleveland, Hotels 
divi sion y Cleveland and Carter. 


raw materials gen 


than 


after 47 years of service with the com 
pany, has withdrawn from active func 
tional management 


W-K-M Manager Dies in Houston Multiple Executive Changes 


Fred McManis, 74, manager of the Announced By Sunray Oil 
W-K-M Company of Houston, died re 
cently at his home in Houston. He was 

me of the original founders of the 
W-K-M Company in 1919 and has ever 


The Sunray Oil Corporation has an 
nounced multiple executive changes in 
volving F. B. Parriott, C. H. Wright, 
ce been active im the management of W Whaley, I Martin, L. W 

mpany. McManis is survived by Bennett, and W. L Horner. Sunray’s 

w. one son. Fred McManis. Ir new chairman and executive officer is 

nm and a niece former president C. H. Wright who be 

comes chairman and chief executive of- 


ficer with the retirement of the former 


ents of Operations and Changes in Stocks board chairman F. B. Parriott. Pariott 
k are from Bureau of Mines weekly reports; all others from American be« ame chairman of the executive com 
te weekly reports, which are estimates on Bureau of Mines basis mittee. W. C. Whaley, former vice presi 
(All figures in thousands of barrels—add 000) dent of the company, hz been elected 
; the president of the corporation to suc- 
| - - 
Crade Oi Gasohne | Gaseil and Distillate | Residual Fuel ceed Wright. Whal 

: trans red t Isa fr : os re 
Trends ia Production, Runs to Stocks | Production Stocks | Production) Stocks | Production) Stocks se a ed lulsa f , l Angeles 
Week Ended Daily Stills Daily Week End, Weekly WeekEad| Weekly WeekEnd|) Weekly Week End where he was vice president and mana- 
- ger for the company’s California divi- 


sion. Martin has resigned as a director 


ey vas recently 





1981: 
= . , 744.20 21.1 62 os 63,324 9,905 41,327 
Februar : 59 247 20 81 145 Prt 52.500 9.471 39. 8x1 and vice president in « 
March , 235 95 ; 150 491 9 38 46,982 147 eyed pany's refining and pipe lines division 
. 47,852 &747 .% : 
55120 9.045 38,002 to become president he Suntide Re- 
70,001 9,036 42,046 fining Company, a 1 pany or- 
sig | Sate | St ganized by Sunray and outside interests 
91,892 763 7.906 ‘ ; < 
104,170 2 49.014 to construct ar perat w 25,000 
109,095 : 50,412 barrel-per-day ¢ lytic re ry recently 
48,704 
December 29 : 3,751 
1952 area 
53 ‘ $9,057 Other Ticer ] | \ Sunrav’s 
Febru 23 9 ; SS484 9 os 
March 29 056,661 21837 5a. 81¢ 36,565 board of dit Ss were announced as 
April 2¢ 4.37 ’ > 5 38,526 follows é rd Howell, vice president 
May 24 . ° 45,8 ° . ° ; and general counsel; Paul E. Taliaferro, 
vice president id assistant to the presi- 


lent; H. O rder, H. W. Manley, R 


harge f the com- 


announce rtl ry hristi, Texas, 


January 26 
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CAPITALIST! Joseph L. Stecher 
peng mint shins bias. en Responsible for Success of Many 


is. Both cut lawns. Both used to us¢ 
customers’ hand mowers. Eac h« ould 


do one big lawn a day for $2 e . 
Tim spent his $2 on movies and anu ac uring ec niques 


candy. Johnny saved some money 


borrowed some more, and bought 2 Back in the early 20's, the beneficial effects of tetraethyl lead as an antiknock 
power mower. Now he can cut 5 
lawns a day, and so makes $10. He agent in gasoline were known to petroleum and automotive engineers. But 
puts aside $2 a day to pay back his : 
loan, and $1 toward another mower 
when this one wears out Being highly toxic, it presented a difficult as well as hazardous manufac- 

He still has $7 where he used to 
have two, and is he Iping more peopl 
get their lawns cut when they want bility for producing and delivering TEL on a commercial scale was assigned 
them. Yet some enemies of business < 
sav this shows that Johnny is too big 
that he should be limited in the num 
ber of people he can serve 

And they would prevent him from 
setting aside the $1 a day needed to 
iwssure continuing customer service 
They would even like to force Johnny 
to share his $7 with Tim—so Tim 
could enjoy more movics and candy 

Ridiculous? Yes but these same 
harge s and ce mands ire be ing ke \ 
eled at your business today 


the product was not yet available in commercial quantities. 
turing problem. When the Du Pont Company was called in, the responsi- 


to Joseph L. Stecher, a young Du Pont engineer 











Dr. Rankin Stresses 
Importance of Safety 
to Refinery Workers 


In a refinery—especially the tetraethyl 
lead blending area—safety is an impor- 
tant factor contributing: to high pro- 
duction efficiency, uniform quality 
standards and good employee relations. 





JOSEPH L. STECHER—Todoy, wherever TEL is made, in this country or abroad, it is produced 
according to the basic engineering process first set up by Joseph L. Stecher and his associates. 


With skill, energy and determination, sorbed the research data and molded 
and working with other Du Pont engi it into a practical, large- 
neers and scientists, Mr. Stecher ab scale production venture. 


points he makes and interest to his habit is an individual and personal 
presentations. As a result, he is in con matter. It is a prescription that is good 
stant demand for safety talks before re- medicine, and, in this case, the medi 
What's more, “Safety is a way of finery groups. cine is habit forming. 
life,” says Dr. Stewart L. Rankin, chief In 1951, he spoke to 36 groups rang “If people, individually, make a real 
medical advisor to the Du Pont Pe- ing in size from 15 to 200 people. In effort to keep the monster, personal in 
troleum Chemicals Division. And Dr 1952, his schedule is even more active jury, under control, then an important 
Rankin drives that point home— and one large group of 400 has already hazard will have been outlawed in 
forcefully and eloquently—to hundreds heard his talk. American industry.” 
of refinery workers every month. “The habit of safety,” says Dr. Ran With this philosophy, Dr. Rankin is 
Dr. Rankin is a physician by profes- kin, “has to be practiced when people constantly stimulating refinery workers 
sion and a safety man by avocation. are on their own; when they are on the to maintain and improve their already 
This combination lends weight to the job; when driving their car. Such a high records of industrial safety. 
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Steche 


One of his outstanding accomplish 
ments was building the entire Cham 
bers Works tetraethy! lead B unit in 
only 90 days with details of the con 
struction worked out in his 1. In 
order to get the unit into production 
with such speed he later \itted that 
the blueprints for the ob had been 


lrawn after work had been completed 


Utili me 
Mr. Stecher als supervised the con 


f three other | roducing units 


1 Pont Chambers Works TEI 


laced in charge ot 


his first design and plans 


tructix 


xi construction of the 
n Rouge tetraethyl lead plant 


DESIGNED UNIQUE FEATURES 
of the engineering and safety 
orporated | Nir. Stecher 
in the orig il design tor 
turing plants were tinny tle 
r their d 


ot tine 


, 


Stecher in 192 
still the 


| 


rcceptec 
ustr nd con 
most rigid health 
Mr. Stecher 
responsible for 
vhich distinguish 
equipment and auxiliary 
‘onts TEI annul ia 

| 
ife deliveries of 
is its manu 
vith the help 
Works engineerin 
the sate handling 
n railroad tank cars 
iis career, Mr. Stecher 
ntributed to the produc 
ition of tetraethyl lead 


m is supervisor 
! ‘ nage } 
ethyl Lead Divisic 
r of sales 
ls Div 


“Pipeline” Wins Award 
The Du Pont Petroleu 
Division 1 t ict 


Wheels” has ! ected as a co 


n Chemi 

re Pipeline 

vinner of top honors by the Nation 
unittes 

of its 4 classific 


safety films pl 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


D 


Petroleum Chemicals Division @ Wilmington 98, Delaware 


ADVERTISEMENT — Prepared for the Petroleum Chemicals Division of E 





PETROLEUM CHEMICALS DIVISION 


“NEWS 





Sound - Slide Film on Gasoline Quality 
Available to Marketers 


Marketers who are interested in visual 
training aids to improve dealer sales- 
manship can now take advantage of a 
new Du Pont sound-slide film presen- 
tation 

Adapted from the Du Pont movie, 
What Makes a Gasoline Good,” this 
full-color slide film tells the story of 
how gasoline is made. It’s packed with 
helpful information and concrete sell- 
ing points, too, 


THE ENTERTAINING slide film cartoons show 
graphically what goes on in a combustion 
chomber whot couses knock and how 
your high quality gasoline prevents it 


\ standardized film strip can be sup 
plied to refiners—free of charge—with 
pe rsonalize d be Linning and cone luding 
frames bearing their own trade-mark 
showing their own stations or pumps, 
other individualized scene 
There is no reference to the Du Pont 
Company anywhere in the film or 


on ims 


script 

In cases where it is desirable to am 
plity the standardized version, the 
whole presentation can be tailored to 
suit individual requirements — by in 
serting any number of slides relating 
to the refiner’s own gasoline brand and 
special promotions. Even for the per 
sonalized versions, the cost is under $5 
per print if ordered in quantities of 100 
or more 

4 sound recording of the 
sup] lied with the 
Where the film is individualized, the 
recording can generaliy best be made 
by the oil company itself. In the latter 
ise, the speaker's delivery can be in 
keeping with the speech mannerisms 
it the local marketing area 


script 1s 
standard version 





CONVENIENT, EASY TO USE 


The film is ideal for showing to small 
groups in the service station. The only 
requirement is a standard slide film 
projector which can be conveniently 
carried in a salesman’s car. The equip 
ment can be easily set up on a desk, 
and anyone can operate it. The running 
time is only 10 minutes. 

To make the message doubly pene 
trating, give-away cartoon books — re 
telling the story on the film — can be 
passed out at each showing. These, im 
printed with the refiner’s brand or com- 
pany name, are also available from 
Du Pont. In small quantities, these are 
free. A nominal charge is made for the 
books in lots of 1000 or more. 


MANY USES 


In addition to dealer education, this 
Du Pont slide film is ideal for sales pro 
motion work with customer 
schools and civic organizations. 
If you are interested in having one 
of these slide films made up for your 
own marketing group, ask your 
Du Pont Petroleum Chemicals Division 
representative for full details 


MOVIES AVAILABLE 


The following Du Pont films may be 

borrowed or purchased by oil compa 

nies. Address your request to the near 

est Petroleum Chemicals Division dis 

trict office 

Pipeline on Wheels—A 26-minute, full 
color movie on tank truck safety 
Suitable for both training and publi 
relations purposes 

What Makes a Gasoline Good—An 15 
minute cartoon movie in color. Pre 
sents, in easy-to-understand form, 
the story of how high quality gas 
oline 1s made Ideal tor ( ealer train 
ing meetings. 


groups 














Better Things for Better Living 
. « « through Chemistry 


Petroleum Chemicals 


\ New York 
District } Sso8e.' 


4 Tulse, Oklo 


Offices } Houston, Texes 


Los Angeles, Colif 
ANADA, Canodion Industries Limited — Toronto, Ontario — Montreal, Quebec 
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Laboratories: ) Houston, Texos 
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The Month...) 
SE bee ee For 10 CFM or 100,000 CFM 
.--compare blower values 


secretary, and L. W. Bennett, treasurer 


Courtney C. Brown Joins 
Esso Board of Directors 


Courtney C. Brown has been elected 
to the board of directors of the Esso 
Standard Oil Company. Assistant to the 
chairman and economic adviser of the 
Standard Oil Company (New Jersey), 
Brown will continue to act m these ca 
pacities for the parent company, at the 
same time taking part in Esso Stand 
ard’s affairs through board membership 
After graduating from Dartmouth Col 
lege, Brown spent 11 years im imvest 
ment management work in Manhattan 
Then he spent two years at Columbia 
University doing advanced degree work 
and remained to teach on Columbia's 
faculty for four years. Early in 1946 he 
became head of the Petroleum Econom 
cs Division of the Jersey company 


Weinrich Made Catalytic 
Process Section Manager 
Whitney Weinrich has been appointed 


manager of the Process Engineering Sec 
tion of Catalytic Construction Company 
and will direct all re 
search and deve lop 
ment, pilot plant in- J ‘ . 
‘ . : ; - + pla = No need to take chances when buying blowers, exhausters or gas pumps. 
es at ns anc . ee ” - “<< > 
ocess design for ia Just put this “detector test” to work on your specific problem and you'll 
Oil Refinery, arrive at the most satisfactory answer. 
Chemical and Atomix ’ > . . * .s jo . . 
a socienta For instance, if you're debating between Rotary Positives and Centrif- 
the company. Ap ugals, remember that only Roots-Connersville builds both—the ex- 
posnteate y 35 ce m ’ clusive dual-ability line that permits unbiased recommendations. Their 
ists and chemical en : ° °° > - " ? 
gineers will be under wide range of capacities supplies sizes and types that are quite likely to 
his supervision. A be most closely matched to your needs. 


graduate of Massa For economy of operation, reliability and low maintenance, we refer 





chusetts Institute of a li [ , 
Technology with a Weinrich you to a list of users that dates back almost a century. If you'll rate your 
Masters degree iv 

hemical engineering in 1931, he has ment “tops” on the list. 
been identified with process development 


possible choices on a performance basis, you'll usually find R-C equip- 


<6 wanen Ve Gen beam aaenelited lo help you make the most profitable, practical decision, our experi- 


Research and Develop ence is at your service. 
he Petroleum Admin 
f War, Phillips Petr ROOTS-CONNERSVILLE BLOWER CORPORATION 
soa’ i ag ads Loneuee © nse 525 Crescent Avenue, Connersville, Indiana 
: ined Catalytic t lirect the process de 
re refinery 
vith t} ‘ Ne “\ 
Energy ( m 
AIChE and 


crety 


oteum 


1 
velopment tor 1 uranium 


1s 


Oklahoma School Conducting 
Lubrication Research Program 


Experiments are currently being cor 
ducted on the campus of the University 
of Oklahoma designed to make lubs 
cating necessary only a few times during 
the life of the average car. “Recently 
discovered types of greases, using new 
and improved materials, are much su 
perior to the products currently in pro 
duction, but have not been widely used 
due to their difficulty of manufacture,’ 

, sor Walter J Ewhank of the | ] 
1 of Mechanical Engineering said 
The research program on fuels and 


lubricants is being conducted on the Ol « 
| Sone . A DIVISION OF DRESSER INDUSTRIES Swen 1994 


campus under the sponsorship of the 
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Mr. A. Bourgeois, process foreman at Sohio Refinery, adjusts 
pump valve. Type DP-20, 125 hp turbine increased by 75% 


the oil thru-put of this pump which supplies crude oil for the 
distillation unit. 


Type DP 
MECHANICAL-DRIVE 
TURBINE 


This Type DP turbine is one of General 
Electric's line of mechanical-drive turbines 
designed for driving pumps, compressors, 
blowers, etc. Their sturdy construction and 
many safety features make them ideal 


for many petroleum industry applications. 


Petroleum Refiner 





At Sohio’s Toledo Refinery, this 15 hp, Type DP-16 turbine 
with non-sparking enclosed overspeed governor, 
pumps propane in an explosive atmosphere. 


Sohio Refinery picks G-E turbine drives 
to increase oil thru-put 


safely 


Engineers at Sohio’s Toledo Refinery installed two 
G-E mechanical-drive turbines to help eliminate a 
bottleneck in refinery operations. A General Electric 
Type DP-20 turbine increased oil thru-put on one 
pump at Sohio by 75%, when it replaced older drive 
equipment. Total daily thru-put of the one pump now 
equals the former capacity of two pumps. 


INSTALLED IN HAZARDOUS AREA 


Sohio also installed a G-E Type DP-16 turbine in 
an explosive atmosphere to pump almost pure pro- 
pane. The enclosed, non-sparking overspeed governor 
and the positive trip-throttle valve (which shut off all 
steam flow in case of overspeed) reduce hazards in 
this area. The turbine, which operates twenty-four 
hours per day, has required no maintenance during its 


first year of service. 


VIBRATION REDUCED 


Replacement of previous drive equipment with a 
G-E turbine now assures longer life to other machinery 


Mr. Eugene Ten Eyck and Mr. E. J. Bissonnette of Sohio Re- 
finery discuss stocking of interchangeable parts for the Type 
DP turbines installed at the Refinery. 


in the area. For G-E turbines with their center-line 
support and rigid assembly of buckets are now con- 
tributing to smooth operation at the refinery. 


INTERCHANGEABLE PARTS 


Use of G-E standard turbines can make stocking of 
spare parts a simple matter—most replacement parts 
are interchangeable among various frame sizes of G-E 
Type DP turbines. Stocking costs are cut, yet parts 
are available when needed. 

This same parts standardization adds to the turbine’s 
flexibility—often the turbine can be adapted to a new 
plant application with only minor adjustments. Horse- 
power range can be changed by substituting a different 
nozzle plate and valve parts. 

For more information about the many advantages 
which these standardized turbines offer the petroleum 
industry, call in your G-E sales-engineer or write for 
bulletin GEA-4955A, “A New Standard in Mechani- 
cal-drive Turbines.”’ Section 252-56, General Electric 
Co., Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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NOW YOURS to draw from 


— Pyrene’s world-wide experi- 


ence in oil-field fire protection 


ene 


AIR FOAM EQUIPMENT 


More major oil fires have been put out with Pyrene* Air 
Foam equipment than with any other. All over Europe and 
the Middle East, Pyrene equipment served nobly when the 
German Luftwaffe bombed Allied oil storage tanks. Through- 
out the Far East and South America, too, Pyrene is the 
name you'll see when you look at the fire protection systems 
of the oil business. Now all this experience, all this pioneer- 
ing, is yours to draw from in the United States. Count on 
Pyrene built-in systems—designed for the hazard they 
guard—for sure, economical, dependable protection. Count 
on Pyrene engineers to come up with the one best answer 
for any fire protection problem you face, no matter how 


tough. Write for comprehensive Pyrene Air Foam data. 
"TM. Reg. US Pat. OF, 


PYRENE MANUFACTURING COMPANY 


682 Belmont Avenue, Newark 8, New Jersey 
Affiliated with C-O-Two Fire Equipment Co 


The Pyrene Company, Limited, England Pyrene Manufacturing Co. of Canada, Limited 


Engineering sales and service representatives: Stentz Equipment Co., P.O. Box 3367, Tulsa; also 


164 


Dallas, Houston, Midland, Odessa © Horn Fire Equipment Co., 4917 Sheila, Los Angeles 


The Month... 


Morehouse Industries of Los Angeles 
New machinery developed by the Cali- 
fornia Company is being used in the 
tests. Ewbank believes that through use 
of the new equipment a better grease 
can be made available to the car owner 

Also cooperating in the study are the 
Cato Oil and Grease Company, the 
Archer-Daniesl-Midland Company and 
the Foote Mineral Company. The first 
project under study is the production 
of lithium hydro stearate greases 


California Standard Plant 
Begins Using Sumatra Crude 


The Richmond, Calif., refinery of 
Standard Oil Company of California, 
Commencing June 1, began using the 
first crude oil to be imported in com- 
mercial quantities from Sumatra. This 
will build up to an average rate of 20,000 
barrels daily by August, T. S. Peterson, 
Standard president said 

Consumption of petroleum products 
in the western states, plus exports and 
shipments to the military, was about 
1,126,000 barrels daily in 195l1—some 37, 
000 barrels more per day than the avail- 
able production, Peterson reported 

Shipments of Sumatran crude, he said, 
should materially offset this discrepancy 
and also aid the West's oil industry in 
restoring its depleted above-ground 


stocks 


Corrosion Meeting Discusses 
Problems in Atomic Energy 


Corrosion problems in atomic energy 
plants and some “crystal ball gazing” in 
the field of corrosion were the principal 
topics of discussion at the Northeast 
Corrosion Conference held recently in 
New York City. Under the chairmanship 
ot Kempton H. Roll the conference was 
jointly sponsored by the Northeast 
Region and the Metropolitan New York 
section of National Association of Cor- 
rosion Engineers. Dr FE. Draley, 
corrosion specialist of the Argonne Na- 
tional Laboratory stated that the rate 
of corrosion to be tolerated in atomic 
energy plants is much less than that per 
mitted in commercial non-nuclear oper 
ations. Information presented at the 
meeting represented a portion of a report 
being released by the Atomic Energy 
Commission, containing data on the cor 
rosion resistance of various metals in 
aqueous solutions at temperatures up to 
315° C. Dr. H. H. Uhlig, head of the Cor 
rosion Laboratory at M.IL.T. and well 
known authority on corrosion looked 
into his crystal ball in a talk entitled 
Corrosiot ok Into the Future.” 


API to Publish Booklet On 
New Motor Oil Designations 


The API Lube Committee has author 
ized a special committee panel to com 
plete an educational booklet, designed 
to familiarize oil and auto personnel 
with the new API motor oil service 
classifications, without further reference 
to the lube committee. The contents of 
the booklet are, however, subject to 
approval of the API president and board 
of directors 

The committee voted that service 
classifications and designations be used 
“verbatim in any API publication, with 
minor editorial changes in the explana 
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> Presi y 


~~ its 
1¢ 4, 


‘UP-RIGHT 


SCAFFOLD-ON-WHEELS 


7a) LA 
3 minutes ! 


As if by magic, an aluminum alloy tower 
of any height desired is ready in minutes! 
Individual scaffold sections are set one 
on top of the other. Sections lock into 
place instantly. 


HERE'S THE SECRETI... 


PATENT E D 


ONE-PIECE SECTIONS | 


Each one-piece section is unfolded by one 
man in less than a minute! No tools, wing nuts 
or bolts 
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nication 


Your maintenance costs can be re- 


duced by ‘UP-RIGHT'’ SCAFFOLDS 


WRITE FOR 
DESCRIPTIVE CIRCULAR 


ae 
“UP-RIGHT”’ SCAFFOLDS 
DEPT. 125 - 1013 PARDEE ST. » BERKELEY, CAL. 


Factories: Berkeley, Calif. & Teterboro, N. J. 
Offices in all principal cities 





Complete NEW Line of 


Sier-Bath umes 


NEW EXTERNAL GEAR & BEARING BRACKET TYPE For hand- 
ling non-lubricating fluids, semi-fluids. Capacities 1-700 GPM; 
Discharge 1000 PSI for viscous liquids, 500 PSI for water. 


NEW 
LINER TYPE 


(of the External Gear & Bear- 
ing Bracket Type). For 
handling abrasive 

materials. 


NEW 
HOPPER TYPE 


(of the External Gear & 

Bearing Bracket Type). For 

handling solutions of extremely high 
viscosities. 


NEW INTERNAL GEAR 
& BEARING TYPE 


For handling lubricating 

a@ fluids, semi-fluids. Capacities 

1-700 GPM; Discharge 1000 

PSI for viscous liquids, 500 
PSI for light oils. 


WRITE FOR NEW “Screw Pump Reply Sheet”’ 


Read the front side for features and advantages —then, if you wish, fill out 
the reverse side for a prompt, individvally-engineered recommendation! 


Sier-Bath GEAR and PUMP CO., Inc. 
9261 Hudson Bivd., North Bergen, N. J. 
Founded 1905 Member A.G. M.A. 


o Manufacturers of Precision Gears and Flexible Geor Couplings 


The Month... 


tions permitted and with additions per 
mitted if desired.” The purpose of the 
API booklet, when completed, is to pr 

vide a pattern which may be followed 
and to afford smaller oil companies with 
educational material on the new API 
motor oil service classifications 


San Francisco API Meeting 
Tops Attendance Records 


Registration at the 17th Mid-Year 
Meeting of the Division of Refining of 
the American Petroleum Institute 
reached the 903 mark, making it the 
largest mid-year refining meeting t 
date. The meeting was held at the St 
Francis Hotel in San Francisco 

During the four-day meeting, two 
prominent oil men were honored by the 
Refining Division with the presentation 
of API's “Certificate of Appreciation.” 
Recipients of the Certificates were Ches 
ter F. Smith, of New York, a director 
and vice president of the Standard Oil 
Company (New Jersey), and J. Howard 
Pew, a director and former president of 
Sun Oil Company, Philadelphia. Smit! 
was cited for “his calm, dispassionate 
judgment and clear vision” which “have 
been steadying influences in the affairs 
of the Division of Refining.” 

The Pew Certificate stated: “A dy 
namic leader, a rugged individualist, and 
industrial statesman, he has been active 
in the affairs of the Division of Refining 
since its organization His devotior 
to the welfare of the Division has beer 
outstanding.” 

Dr. L. A. Du Bridge, president of Cal 

rnia Institute f Technology, speaking 
during the ses 
d 


before a dinner meeting 
sion, said that American industry 

the American people must continue t 
support higher educational institutions 
to avoid federal subsidies and “bureat 
1 contr f teacl and researcl 
The « 

not be ms: 

In his appe al for port t higher 
educational t litt t u Bridge said 
the chet source of n r private in 
stitutior ntin the mdivid 
ual. If one individ no longer give 
$1 milli } mts 1. then a thousand 
must be 1 give $1000 eact The 
business 1 rat ' hicl < ' 
ciation <« COT he stockholders 
should ; ) mportant source 


help, tl ducat d. Industry can 


ASS 


eC ver 
Cat 
try 
Refore t 
Tenkins, researcl 
Union Oil ¢ 
d the petroleum industry that it 
may be faced with additional and per 
haps needless expense for the installa 


tior f still more air-pollution equipment 


Varne 


as a result of a new theory on formation 
of smog in Los Angeles county 

The alert was sounded in a paper pre 
sented by Jenkins at the final session of 
the meeting. He called attention t the 
new—and as yet unproved—theory ad 
vanced by Dr. A. J. Haagen-Smit of 
the California Institute of Technology 
that Los Angeles smog is composed of 
the reaction products of certain unsatu 
rated hvdrocarbons with the oxidant 

own to be present in the Los Angeles 
atmosphere in varving conditions. Jen 
kins cited some bijections against Dr 
Haagen-Smit’s theory and discussed pos 
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CORRUGATED 
\ FLEXIBLE METAL HOSE 


the answer to 

motion control for: 

Diesel Engine Air Intake and Exhaust 
Lines - Tank Settling Cennections - 
Safety Valve Vent Piping - Compres- 
sor Vibration Connections - Heavy 
Duty Loading and Unloading + And 
Many Other Services 


Wherever large diameter connections must have 
the flexibility to absorb vibration or expansion and 
contraction, correct for misalignment or allow 
movement, and yet provide the rugged durability 
of metal, CMH REX-WELD Type RW-75 is the 
answer. REX-WELD Type RW-75 is the flexible 
connection that requires no packing, no periodical 
maintenance. All metal construction is completely 


gas and liquid tight. 


For full information and data sheets see your 
local CMH distributor—look for his name in your 
classified telephone directory—or write direct. 


CMH REX-WELD Type RW-75 is helically cor- 
rugated Hexible steel hose and is made in sizes 
from 5" to 24° 1.D., inclusive. Furnished with 
standard pipe nipples, couplings, fixed or floating 
flanges. Flanges to customers design can also be 
attached. Where required RW-75 can be supplied 
with metal braid covering. 


CHICAGO METAL HOSE Division 
-O 
Flexonic orYporation. 
Flexen identifies 1330 S. Third Avenue * Maywood, Illinois 


hove served industry Manufacturers of C luted and C goted Flexible Metal Hose in o Variety of 
for ever 50 years Metols + Expansion Joints for Piping Systems - Stainless Steel ond Gross 
Bellows + Flexible Metal Conduit and Armor - Assemblies of These Components 
in Caneda: Flexonics Corporation of Cenada, itd., Brampton, Ontario 
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ANOTHER The Month... 
M AX |- MOUNTED CRANE™* | cutout preset inthe arse! ha 


In another paper on atmospheric pollu 
tion, three Stanford Research Institute 
experts, Paul L. Magill, Frederick G 
Sawyer and Richard D. Cadle, said the 
problem of smog control is not one for 
industry alone but the public as well 
since the individual citizen is also a pol 
luter of air 

The General Committee of the Divi 
sion of Refining selected New York City 
us the site for its 18th Mid-Year Meet 
ng next spring, subject to approval of 
the Board of Directors. The meeting 
dates are May 11 to 14, 1953, and the 
Commodore Hotel has been selected 
tentativels 

Several of the papers presente 1 at the 
mid-year meeting can be found in the May 
issue of PerroteumM REFINER 


New President Elected By 


The Institute of Petroleum 

At its Annual General Meetir 
Institute of Petroleum in Engl: 
elected H. S. Gibson president 
1952-53 term. Gibson is managing 

he Iraq Petroleum ( 

1 associate i « mpanies 
vas general fields mar 
the Anglo-Iranian Oh! 

1949, he returned t 
} 


while was in charee 


le H. Hyams 
and Research Dx 
partmen f the Shell Petroleum ¢ 
pany t I Pri 
anager l 
Southall 


fineries, L.td 


Pure Oil's Wescoat Heads 
NPC Storage Study Committee 


Chairmar Walter SS Hallanar is 
named | Wescoat, Pure 1 
-+ FOR THESE MAXIMUM ADVANTAGES: | pany president, as chairmar 
National | leur 
Stor ( 


> 
etr 
iat pe 


4 


@ one-man control 


@ operation stability through 360 
Ea ® Bay City 190 Crane wagon, 
@ close quarter maneuverability Maxi-mounted, handling pipe 


; : . in d. 
@ fast travel—either direction a 


Write for additional information. 


CRANE CARRIERS ASME Semi-Annual Meeting 
nr) To Be Held in Cincinnati 


Twenty ne divisions and 


t the American Society 
Engineers and five eng s 
| a will participate in the 195 mi-Annual 
v4 | be 40 4] \y meeting of the ASMFE , neinnati 

j | ) . 
Ohio, June 16-19. A total of 86 papers 

‘ , tl ] st rv held 

3/8 te 5/8 ya @ te 10 ten 3/8 te 3/4 ve 6 te 12 ten 5/8 te 11/2 ye 10 te 30 ten lealing wi alm every eld f me 

chanical engineering will be 


ENGINEERED AND MANUFACTURED BY SIX WHEELS, INC. + LOS ANGELES 54, CALIF. at 38 technical sessior 


POWERED ; POWERED POWERED 


- ~—_s 


presented 
s. Headquarters 
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Walworth’s NEW small cast steel valves 


SERIES 1500 — SIZES % to 2 inches 


handle 


I temperatures 


tH pressures 


Walworth is proud to make these new 
Small Cast Steel Valves available to 
power stations ... oil refineries ... 
ships ... wherever piping is subject to 
severe pressures and temperatures, 
Non-shock service ratings of these 
valves: 1500 psi—950F for steam; 
3600 psi—100F for water, oil or gas. 
Cast of chromium molybdenum steel, 
they are compact and light, yet ex- 
ceptionally strong. Both Y-Globe and 
Angle type valves are available. 


Angle Valves: 


No. 5587— 
Socket Weld End 


No. 5586— 
Screwed End 


Y-Globe Valves: 
No. 5585—Socket Weld Ends 
No. 5584—Screwed Ends 


Simplified Walworth design eliminates many of the valve prob- 
lems encountered in high pressure service. Among the features 
of this new valve are: 

INTEGRAL BODY AND YOKE — made from a single casting without 
threading or welding. Bonnet joint — always a potential source of 
leakage — is ¢liminated. Valves can be reassembled quickly and easily. 
ROTATING DISC — prevents valve seat distortion and consequent leak- 
age. Cuts down replacements. 

WELDED SEAT RING — compensates for changes in pressure and temper- 
ature—eliminates a major source of leakage. 

SPECIAL BACK SEAT BUSHING — permits repacking the valve under 
pressure with greater safety. 

PACKING CHAMBER — designed to dissipate heat thus keeping packing 
rings at lower temperatures—gives them longer life. 

These valves are available with either socket weld ends or 
screwed ends, in sizes ranging from 14 to 2 inches. For further 
information on Walworth series 1500 Small Cast Steel Valves, 
see your local Walworth distributor, or write for Circular 
No. 134. 


WALWORTH 


valves e fittings e pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


June, 1952—A Gulf Publishing Company Publication 





ine Ga 


PRODUCTIVE refineries depend 
on AIRETOOL tube cleaners! 


It's a fact that America’s foremost refineries—refineries that insist 
on the most efficient equipment available—overwhelmingly favor 
AIRETOOL tube cleaners. Below are listed just a few of the many 
available for tough tube cleaning jobs 

Write The AIRETOOL Mfg. Co., 316 S. Center St., Springfield, 
Ohio, for complete details 








AIRETOOL catalyst 
cleaners verhead 
type, left; or vd 
level type, right). Best 
for removing s 

stalyst fr 


tower tube 


tubes 


accomplished with 


this AIRETOOL bo 
bearing type cleaner 


BRANCH OFFICES 
New York, Philedelphio 
Chicage, Tulse, Seven Rouge 


REPRESENTATIVES in 
principe! cities of the U.S.A 
Conede, Mexice, South 


REFINERY CATALOG Americe ond Engiend 





There's an AIRETOOL Tube Cleaner and Tube Expander for Every Type of Tubular Construction 


‘© oe a im w 
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for the meeting will be the Sheraton 
Gibson Hotel. Groups co-sponsoring ses 
sions with ASMI ~ American Society 
for Testing Materials, American Society 
of Lubricating Raginasre Society for 
the Advancement tf Management, 
American Institute of Industrial Engi 
neers and Engineering Society 7 wae 


cinnati 


N. A. C. Smith, Bureau of 


Mines Chemist, Dies May 19 
\ ( (Nick) Sr 

chemist. with the Petrol 
Station of the Bur 
of Mines, Bartlesy 
Okla., died May 19 
He was graduate 

m Clark Univer 
sity in 1909 and after 
nine years in it 
trial organic 
try, } ined 
reau in 1918 
assistant 
chemist 
made superintende 
in 1926 and held that 
post until 1945 wher 
he relin l 
devote I 
writing 
terpretat 
was autl 
lieations 

Smith was a 
Petroleum Divis 
Chemical S 
formation and 
Committee D 
of the Ameri 
Materials 


J. Ed Warren Replaces Bruce 
K. Brown in Deputy PAD re 


|. Ed Warren, independent 
f Midland, Texas, has beet 
Interior Secr r 
PAD, replac 
Pan-Am Sout 
Brown, Chapm 
Department's ig 
tinguished Servi 
and said 
“He initiated 
spiring leadership 
gram ur ler which 
tial requirements f 
have gone unfulfilled 
has made possible the 
onnel rotati 
continued vig 
Admuinistrati 


gency agen 


WPRA Holds Second Regional 


Meeting in Wichita, Kansas 
The Western Petroleur Refiners As 
sociation will hold their second Regional 
lechnical-Industrial Relations meeting 
of 1952 in Wichita, Kar June 12-13 
The two-day affair will be highlighted 
by a tour of the Derby Oil Company's 
vodernized refinery, including an inspec 
tion of their new 10,000-barrel-per-day 
Socony-Vacuum Catalytic Cracking unit 
Technical sessions will be designed t 
ward presenting papers which deal witl 
technical and economic aspec 
lytic operations. Include 
trial Relat t 
be D. R. BI 





June, 


BRISTOL 


1952 


SHABRARAS 


DYNAMASTER 


—the electronic master-mind for your measuring, 


recording and controlling problems 


V Continuous-balancing electronic cir- 
cuit responds instantly to minute changes 


V All types of electric and air-operated 
controllers offered 


V Available as a self-balancing bridge or 
potentiometer 


V Trouble-free operation 


V Elec tronic component uses vacuum 
tubes available at any radio supply house 


log P1245. 


V Full-scale pen travel in 7, 30r % seconds 


V Chart speeds from % in. per hour to 
7200 in. per hour 


¥ Multiple recorders up to 16 points 


¥ Components interchangeable and eas- 
ily replaced on all Dynamaster models 


¥ Immune to most vibration or shock 


"4 Exceptionally unaffected by stray cur- 
rents (1000 to 1 discrimination). 


FOR DETAILED PROOF of the sensitivity, versatility and reliability 
of the electronic Dynamaster, use the coupon or write for Cata- 


The dependable Guidepett off Snduitiy 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


eS eee ee 


111 Bristol Road 


NAME 


THE BRISTOL COMPANY 


Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to: 





COMPANY 





ADDRESS 





cITYy 


ZONE ___. STATE 
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rector, Mid-Continent Petroleum Cor 
poration, who will discuss the workings 
of a refinery employe suggestion pro 
gram and will offer ideas as to how such 
4 program may be made successful. The 
philosophy of employe relations will be 
the subject of a talk to be made by 
LeRoy Wilkie, training supervisor 
Humble Oil & Refining Company, Bay 
FOR BUILT-IN SAFETY town, Texas. He will first show ’ 
, necessities of having a philosophy, fol 
’ lowed by a discussion concerning some 
THAT WON T WEAR OUT practical problems in its development 
eee 
composition and applications. The 
| 


Broadview Hotel will serve as head 
} 


AW. SUPER-DIAMOND quarters For the sorting 


ROLLED STEEL FLOOR PLATE D.C. Shea Named to Employe 
Relations Position by Esso 


rhe appointment of Dennis C. Shea 
aS assistant manager ft employe 


GRIPS WITHOUT A lati ms tor manufacturing has been an- 
SUP. Engineered design nounced by Esso Standard Oil (¢ 


pany. Shea, wl joined the company 
of SUPER - DIAMOND % 1924, was tormer coordinator of « 
puts 40 traction points in A ployee relations f the Fast (¢ 
» The ulacturing caivisi 1 \ graduate 
footstep. All-over ae . r 
every tootstep ove ’ Catholic University. he served in v 
jous engineering posts and in both proc 
and trument operations before 


‘ . ] relatior 
nsterri employe ela s 


EASY TO CLEAN. Serr anrehes Ge espenedl Gane 
SUPER-DIAMOND has , ger ' he Bayway and Bayor 


no dirt-catching corners. 


pattern gives foot-safety from every angle. 


It's easy to clean with 


hose, mop or broom. 


Richard F. Sheehan Named 
To OIC Advertising Pos 


The Oil Industry Information ¢ 
} 


EASY TO MATCH. 
All-over pattern makes mittee has named Richard | 
SUPER-DIAMOND easy rmerly with the G. M. Bast 
to match—end to end Heo 
or side by side. SUPER- 

DIAMOND can be cut and installed with virtually 


S 


no waste. 
tl new p 


dvertisi1 


ay Le committee s advertising awet 
Send for new SUPER-DIAMOND y 4 He attended Harrisburs 
folder S-52. No obligation lrimity University, Dublin, Irel: 
Pace Institute 


Horridge Joins Catalytic 
As Planning Department Head 


Catalytic Construc n Company has 
innounced t t I 1 I He rridge has 
omed the organization in its Philadel 


| a enginecring Tice iS manager ot 
the planning department. Horridge, until 
recently was vice president of Tears 
Engineers of Dallas, Texas, and prior 
to that association was chief draftsmar 
for ocess Engineers, Inc f Dallas 
and Gasoline Plant nstruction 
Sven scase rams ; Corporation of Corpus Christi, Texas. A 
poten native of Vermont Horridge is 38 years 
noe eee id and received his technical education 
pooh AW SUPER-DIAMOND at Southern Met list University and 
through numer s special technical 


FLOOR PLATES THAT GRIP courses 


CU Me A eB Me McQuilkin Elected Director 
CONSHOHOCKEN, PA Of Standard-Vacuum Board 

ver 125 Years of lron and Stee! Making Experience J. A. McQuilkin, a petroleum marketer 

in Southeast Asia for a quarter-century, 

has been elected a director of the Stand- 

ard-Vacuum Oil Company. He has 


Petroleum Refiner 





For a specific condition ...or a 
combination of requirements 
NI-RESIST offers a ready solution 





MecuanicaLty Simran To Gray Iron, and resembling 
austenitic stainless steel in many characteristics, Ni-Resist® 
provides a unique combination of properties at moderate 
cost... 

N1-Resist has good resistance to corrosive attacks of acids, 
alkalies and salts. In 5% sulfuric acid, for example, Ni-Resist 
outlasts cast iron 100 to 1. 

Work-HarpeNtnc CHARACTERISTICS combined with thor- 
ough graphite distribution make N1-Resitst ideal for metal- 
to-metal wear service. 

Ni-Resist of normal hardness machines like 200 BHN 
gray iron and is readily weldable. 

Nt-Resist shows up to 10 times better scaling resistance. 
and up to 12 times better growth resistance than plain iron 
at temperatures up to 1500° F. 

Ni-Restst has high specific electrical resistance. (140 micro 
ohms/cm"*) 

THermat Expansion may be controlled from 60% higher 
than that of plain iron to a low approximating that of Invar. 


Severat Tyres Or Ni-Resist are available to meet a variety 
of industrial demands. Get full information . . . mail coupon 
now. 

At the present time, the bulk of the nickel produced is 
being diverted to defense. Through application to the appro- 
priate authorities, nickel is obtainable for the production of 
Nr-Resist for many end uses in def and def sup- 
porting industries. There are authorized foundries, from 
coast to coast, equipped to quote you on Ni-Resist castings 
in all common forms and shapes. 





The International Nickel Company, Inc. 
Dept. PR, 67 Wall Street, New York 5, N.Y. 
Please send me booklets entitled, “Engineer- 
ing Properties and Applications of Ni-Resist,” 
ond, “Buyers’ Guide for Ni-Resist Castings.” 

Name 
Company 
Address 
City.. 


67 WALL STREET 
» NEW YORK 5, N.Y. 


THE INTERNATIONAL NICKEL COMPANY, IN 
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DESIGNED 
to control 














MOVEMENTS| 








Badger Expansion Joints safeguard expensive processing equipment. The 
Badger Tandem Joint shown in installation above is the perfect answer to the 
need for protection from damage to piping and equipment due to axial and 
lateral movements. Telescoping sleeves can be provided to withstand 
abrasive catalysts. 

D-F SE Directed-Flexing Self-Equalizing: an exclusive feature of Badger 
Expansion Joints. The flexing of the corrugations is progressively directed 
over each segment of the all-curve corrugations by correspondingly shaped 
self-equalizing rings. Localized stresses are eliminated, insuring a more 
flexible longer lasting joint. 











Buy Badger Joints and you get flexibility, 
D-F S-E and these features: 


Packless . . . pressure-tight single tube — 

requires no maintenance 

Compact . . . approximately the size of 

flanged fitting 

Special forming . . . no structure-weakening 

stresses 

Controlled heat treating . . . assures long life 

Wide range of traverse — pressure — 

temperature 

Fabricated from deoxidized copper, stainless 
steel and special alloys to meet various operat- 
ing conditions. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 
230 BENT STREET - CAMBRIDGE - MASS. 
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served since 1950 at Stanvac’s New 
York office as deputy manager and later 
manager for the company’s Southeast 
Asia marketing organization. McQuil 
kin was born in East Liverpool, Ohio 
attended high school in Long Beacl 
Calif., and was graduated from Prince 
ton University in 1924. He entered the 
oil business in 1926 as a salesmatr 


British American Announces 
Canadian Plant Appointments 


The British American Oil Company 
Ltd., has announced several appoint 
ments in its Canadian refineries. M. 1 
Stevens has been named manager of its 
refinery at Clarkson, Ontario. He joined 
B-A in 1935 and has since managed 
refineries at Moose Jaw, Calgary and 
Edmonton 

C. W. Coote has been appointed mar 
ager of the Calgary plant after serving 
during the last four years as assistant 
manager. R. M. McDonald has been 
made assistant manager of the refinery 
He joined B-A 17 years ago and has 
served in various capacities at the Moose 
Jaw and Clarkson refineries. Most re 
cently he was superintendent of the com 
pany's Turner Valley absorption plant 

T. Watson leaves his post as man 
ager of the Calgary refinery to become 
manager of the Edmonton plant. He 
has served 32 years in the company’s 
manufacturing department 


° °° ° 
Nation’s Refining Capacity 
Nearing Pre-Strike Levels 

The nationwide oil workers strike was 
virtually at an end by the first days of 
June following the opening of two Gulf 
Coast refineries over the Memorial Day 
week end which dropped the percentage 
of halted production to about 4 percent 
During the peak of the strike, most esti- 
mates placed about one-third of the 
country’s total refining capacity at a 
standstill 

Precipitated over union demands for 
a 25-cent wage hike, most companies 
talked increases ranging from 15 to 18 
cents per hour. By mid-month, OWIT 
President, O. A. Knight, said unions 
would be willing to sign for a 15 cents 
an hour wage hike which the Wage 
Stabilization Board had previously an 
nounced it would approve automatically 
However, a complete halt to the strike 
hinges on local bargaining results 


Humble Oil Building New Gas 
Compressor Plant At Pickton 


A new gas compressor station 
other tacilities to process gas from 
Pickton Field in northeast Texas and to 
provide greater recovery of oil are being 
built by Humble Oil & Refining Com 
pany. Humble already operates a gas 
plant near Pickton, in Hopkins County 

The new installation will be capable 
of processing an additional 30.6 million 
cubic feet of gas daily and injecting 28 
million cubic feet back into the ground 
so that more oil may be produced. The 
project is part of Humble’s $40-millior 
postwar program tor conserving casing 
head gas and increasing il recovery 
through the use of it 

Work on the project is already under 
way and is expected to be completed be 
fore the end of the year. Stearns-Roger 
Manufacturing Company was awarded 
the construction contract 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 





CopPER ALLOY BULLETIN 








IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 











VA . 
Ken MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. 


Reducing Galvanic Corrosion 
Attack in Sea Water 


When two dissimilar metals are 
brought into electrical contact in an 
electrolyte, corrosion of the less noble 
metal (anode) occurs in excess of its 
normal rates in that electrolyte while 
the more noble metal (cathode) is pro- 
tected. This accelerated corrosion is 
known as galvanic corrosion. 

Galvanic action does not occur when 
dry dissimilar metals are in contact. It 
is for this reason that iron hangers can 
be used to support copper and brass 
pipe. Also numerous mechanical de- 
vices made of several dissimilar metals 
may be successfully used in the ab- 
sence of water. 


Galvanic Corrosion in Salt Water 

Solutions of chloride salts are recog- 
nized as being very corrosive towards 
the common metals and alloys and are 
found in (1) sea water; (2) salt refin- 
ing; (3) in the manufacture of chlorine, 
chemicals, soaps,etc.; (4) cooling brines; 
(5) vegetable sorting brines; (6) 
crude oil and petroleum products and 
in numerous other places. Since salt 
water is so widely used in industrial 
operations, galvanic corrosion is com- 
monplace because most equipment is 
generally constructed from many dis- 
similar metals and alloys. 

Galvanic Series Varies With 

Corrosive Environment 

Information obtained on a group of 
metals, examined under a given set of 
conditions makes it possible to arrange 
the metals in a galvanic series. 

The following table, showing the dif- 
ferences in behavior of eleven metals 
in sea water as compared with the 
Electromotive Series, was obtained by 
arranging these metals according to 
their potentials in solutions of their 
own ions. 

Galvanic Series in Sea Water Electrometive Series 
Magnesium Magnesium 
Zinc Aluminum 
Aluminum Zine 
Cadmium Iron 

Iron Cadmium 
Lead Nickel 

Tin Tin 

Nickel Lead 
Copper Copper 
Silver Silver 
Gold Gold 


However, they do not always follow 


the same order as given in the Electro- 
motive Series generally published. The 
order frequently changes very mark- 
edly with the corrosive environment. 


Galvanic Protection of 
Copper-base 

Plates of aluminum-base alloys, both 
with and without copper-base alloy 
bolts, were immersed in sea water. 
Within a few months the aluminum 
showed very slight general corrosion 
and more intense corrosion localized 
around the bolts. A similar test, con- 
ducted with zinc plates, gave practi- 
cally the same results. Prolonging the 
latter test eventually led to a depth of 
attack sufficient to allow the copper al- 
loy bolts to drop out of the zinc plates. 
In both instances the copper-base al- 
loys remained intact and showed no 
signs of corrosion because they had 
been galvanically protected at the ex- 
pe. se of the less noble metals. 


Cathodic or Galvanic Protection 

Numerous investigations have 
shown that cathodic protection of met- 
als is feasible. In practice this is accom- 
plished, for example, by the sacrificial 
protection of iron by zinc, such as gal- 
vanized iron (galvanic) or by an im- 
posed potential (cathodic protection) 
whereby corroding metal is maintained 
artificially as the cathode. This is ap- 
plicable only to certain types of struc- 
tures such as storage tanks, condenser 
water boxes and the exterior surfaces 
of pipe lines. This must be done with 
caution since certain metals may un- 
der some conditions be corroded more 
rapidly by the alkali which normally 
forms in the cathodic area. 

Satisfactory Galvanic Couples 

The extremes in potential differ- 
ences between various copper-base al- 
loys in sea water and in 3% sodium 
chloride solutions is small, seldom ex- 
ceeding 0.2 volts. Consequently copper 
and various copper alloys can be suc- 
cessfully coupled together in such cor- 
rosive media. This explains why they 
are so widely used in salt water serv- 
ices. 

The potential difference between 
dissimilar metals may be unimportant 
due to the smallness of the exposed 
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Tube cut back 
Jee cu? BOCK 











DUPLEX 
TUBE 








metal as ner 
wall, Expanded 


Fig. 1. A common method of protecting Duplex 
tubing from galvanic corrosion. 


area of the more noble member of the 
galvanic couple. For example, copper 
alloy bolts fastened in steel plates im- 
mersed in sea water do not necessarily 
lead to increased corrosion of the steel. 
In such a galvanic couple, the initial 
potential difference between copper 
and low carbon steel may range from 
0.5 to 0.7 volts. This lack of activity is 
due to stifling of the cathodic reaction 
on the relatively small surface of the 
copper alloy bolt head and nut. The 
stifling is due primarily to deposition 
of magnesium and calcium carbonate 
from the sea water on the cathodic sur- 
face (copper alloy). This explains why 
the widespread use of bronze bolts to 
fasten steel or cast iron parts in marine 
services has led to no difficulty from 
galvanic corrosion. 

Silicon bronze bolts and brazed 
joints used to fasten together carbon 
steel sections exposed to sea water 
have led to no measurable increase in 
corrosion of the steel because of their 
small area compared to relatively large 
carbon steel sections. 

Protecting Duplex Tubing 

Since Duplex tubes are often made 
from a combination of steel or alumi- 
num with copper or a copper-base al- 
loy, the problem of galvanic attack 
between the two different metals, in 
certain corrosive environments, can be 
solved in several ways. 

Where it is necessary to prevent gai- 
vanic action at the tube sheet, a ferrule 
of the same material as the inside of 
the Duplex tube is used. One method 
is shown in Fig. 1. 

Consult the Bridgeport Corrosion 
Laboratory for assistance with your 
galvanic corrosion problems on con- 
denser and heat exchanger tubing for 


power refining or process industries. 
(8406) 
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iw Cae EQUIPMENT LITERATURE 





Expansion Joints Catalog 


A catalog describing types of corru- 
oT expansion joints has been released 
Flexonics Corporation, formerly the 
icago Metal Hose Corporation. This 
edition contains specification and instal- 
lation data for free flexing joints for low 
pressure application. 


Circle No, ! on Postcard 


Steels Durability Data 


A booklet entitled “Atrnospheric Dur- 
ability of Steels Containing Nickel and 
Copper-Additional Exposures Data” has 
been published by International Nickel 
Company, Inc., and contains eight charts 
and tables that review recent data amd 
literature on the effect of nickel on at- 
mospheric corrosion in low alloy —_ 
strength steels. Comparisons of results 
are made for moderate and heavy in- 
dustrial, marine and rural atmospheres. 
Beneficial effects of varying nickel and 
copper and other alloying elements are 
discussed. 


Circle No. 2 on Postcard 


Combustion Indicator Data 


Another photo-electric relay applica- 
tion, in the form of a Hazegage Com 
tion Indicator, is described in a bulletin 
penee by Ess Instrument Company. 

ince the proper ratio of air and fuel is 
a constant concern to design, plant and 
operating engineers, the bulletin may 
prove a handy reference to fuel savings 
through increased combustion efficiency. 
Wiring diagrams of installation and re- 
lay circuits are included in the bulletin. 


Circle No. 3 on Postcard 


USE THESE CARDS 
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“COPIES. OF CATALOGS 
And for More 


Information on 


NEW EQUIPMENT 
ADVERTISED PRODUCTS 


EASY TO USE... FREE 


Circle on one of the cords at right 
the identifying numbers of each new 
equipment and catalog item or adver- 
tised product on which you wont 
more information. Print your name and 
address plainly. Tear out and mail 
card. That's all there is to it. No post- 
age is required if cord is mailed in 
U.S.A. Your request will be forwarded 
promptly to the company concerned, 
and the reply will come direct to you. 


net Reade Srce Feta oh 


literature listed, ase one of the 
st. pagar ter ynnl nnd neatly 
in which you are interested. 





cw, Ea a Blower Company has 


heaaad a > gg ty price sheet and engi- 
neering bulletin describing 30 fan types 
and over 300 sizes. Complete cifica- 
tions, dimensions, installation diagrims 
and product photographs, as well as ex- 
tensive information on the pro selec- 
tion and installation of fans for indus- 
trial, commercial and residential require- 
ments are included. 
Circle No. 4 om Postcard 


Lead Clad Metals Booklet 

Because the new lead clad metals are 
becoming so im t in. many indus- 
tries and are solvi and 
process problems, 
announced the availa’ 
a a History and Beetenaeas of Fer- 

Clad Steel and Cupralum 


Kad iad Co me oe sem ba soe cod 


their ee 
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Variable Area Flow Meters 


A handbook has been published by the 
Fischer & Porter Company to aid in the 
selection and sizing of variable-arca 
meters. It contains, in condensed form, 
the results of fifteen year’s research by 
the F & P fluids engineering department. 
A complete description of variable-area 
meters, tubes and Wve ~y their com- 
parison with variable-head meters, as . ett 
well as calibration prediction data has characteristics, parteoies : Circle No. 8 on Postcard 
been included. 


inent information. 
Circle No. 6 on Postcard 7 Pump Valves, Packings Book 


Sims Pump Valve Company, Inc., has 
ost ctagg ep roagtinay gebecwren dang 
valves, packings and husheaters whi 
contains complete descriptions, sche- 
matic drawings, case histories and in- 
stallation instructions on the company’s 
complete line. 
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Two-Drum Boilers Bulletin 
A bulletin describing its complete line 
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KEEP INFORMED by requesting additional informa- 

NEW EQUIPMENT and tion on new equipment and services described here. 
SAVE TIME by using the Reader Service Postcards on 

opposite page. Circle number on card corresponding 

‘Ee to the number listed at the end of each new equip- 

Manufactur ers Literature ment item on which you desire additional information. 


Rotary Bulk Plant Meter Electrical Maintenance Data Pouring Spout and Tilter 


Westinghouse Electric Corporation’s 
latest booklet presents a sound mainte 
nance program based on the use of genu- 
ine renewal parts, repair service plants, 
and engineering and field service. Pho 
tographs show the special skill, testing 
devices, and repair equipment which are 
available to customers through repair 
plants. Many improved design renewal 
parts are described to emphasize the 
importance ot ybtaining genuine re 
newal parts. Motor exchange service 
periodic inspection service, and “on the 
spot” repairs by field engineers are 
also described 

Circle No. 14 on Postcard 


rhe General Scientific Equipment 
Company is offering a new pouring spout 
and tilter designed to prevent accidents 
and to save materials, caused by spill 
ing, splashing and carelessness in pour 
ing liquids into smaller containers. A 
chain 18 provided to hold the bottle in 
position when tilted. The cradle is made 
of steel and all members are riveted or 
welded to insure a strong and durable 
unit. The safety air vent pouring spout 
fits any size bottle and assures even 
flow. This unit is made of acid-resistant 
rubber and plastic tubing 


Flash Vaporization Still 


\ six-inch rotary, positive displace 
ment bulk plant meter, the Rotocycle 
6 BLX, has recently been developed b 
Rockwell Manvfacturing Company for 
hiquid accounting of inventory withdraw 
als of aviation gasoline. The meter may 
also be used on loading racks for meas 
irement of refined petroleum and in 
chemical plants, lubricating oil plants 
and industrial proportioning operations , 
Aluminum casings are available on the 7 / Circle No. 16 on Postcard 
1 to meet the increased demand for 
meters of non-ferrous material. It 


for continuous operation a 

ng , t >s , . . 
weeeaete Up te ioe ee ane flow Lubricant Fuel Catalyzer 
20 gpm. Standard acces 

I le \ catalytic apparatus especially 
1 register ex d for hydrocarbon treatment, Sola 
lapters and remote . tone, has been made available by A. B 
ble with a Hydrocarbon Systems. The apparatus 
consists of a metallic vessel or shell 


ilable for the meter ir u 








is availa 


which encloses a special catlytic cell 
When the liquid to be treated is in con 
tact with the cell, a catalytic action is 
set up immediately, creating a “disper 
sive phenomenon” effective in dispersing 
the hydrocarbon molecules, whether it 
be fuel or lubricant. This new aid in the 
lubrication of thermal engines eliminates 
carbon deposits, gums and sludges 
vaporization equilibriur caused by the final transformation or 
destruction of the petroleum products 
in the combustion chamber 


features ’ new flash 

am _ Generat which obtains true equilibrium u 

Prefer 1 accurate and simple manner has beet 

wluce 1 by tl e Emil Greiner Con ol 17 on Postcard 
rhe new still obtains equilibrium 
vaporization data for petroleun 
ixtures as easily as determining ordi 


Preferred nit Gener I nary boiling point data, it is claime 


away views for visual reference Ip This ts accomplished by the design of a Corrosion Preventive Usage 
modified recirculation type Othmer Still \ booklet describing the use of Kon 


dimensi and thoroughly evaluated at atmospheric 4S a Corrosion preventive in refineries 
: d_subatm spheric pressure for —- : gasoline plants has been published 
f standard and a conditt : . ~- traiment and rretolite Company which in 

ni drop. The still always obtains applications, methods of survey 
equilibrium, can | ; set up on a orrosion rate, physical properties 
atory bench top, and requires onl) Kontol and sample calculations for 


1 maton ‘ ] 
all quanti ge material determination of corrosion rate 


m Genera and a 
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at this stage of the project is a application of Lummus’ com- the company. 


team ol lozers doing initial ylete one-contract, one-respons! ’ 
I : -_" F Isn't this the spirit, quality and 
1! 


clearing. But soon it will be a bility engineering service from depth of technical talent you'd 
completely-integrated petroleum initial studies through accep- lee to ennege fer your ; pas 
refinery or a modern chemi tance run. And the trademark project ? You'll find it in abun 
cal plant or petroleum chem they wear means that every dance at Lummus. If you use it, 
' ] TY ] " > . 
ical units employing the newest Lummus man who has a hand in you put into force the strongest 


and best processing concepts. 
the project has a strong and guarantee of a modern, flexible, 


Meanwhile, the earth-movers steady desire to make this the efficient, profitable plant. 


THE LUMM™MUS COMPANY 
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Versatile Control Valves 


['wo new control valves, Models 1570 
and 1780 capable of handling a wide 
variety of materials at extremes of pres- 
temperature, have been 
nounced by the Annin Company 

capable of handling liquid 

yen at a temperature of —325° F 
up to 3000 psi, red fum 
acid at room temperatures 
superheated steam up to 1000° F 
Phese seated valves feature an 
extert balancing arrangement 
balanced valve effect 


sure and 


valves are 
nitr 
a pressure 


nitric 


single 
self 


which provides a 


in Operation 


Circle No. 19 on Postcard 


Liquid Level Gauges, Valves 


A complete description of Jerguson 
Gage & Valve Company's gauges and 
valves for the observation of liquids and 
levels is contained in a recent bulletin 

company. Included are 
drawings, dimensions, 
pressure groups available, and 
ordering 


issued by the 
cutaway sizes, 
weights, 


code numbers for 


strapping 
f imsulation t 
flat walls, has 
Gerrard & Com 
ng is available in « 
lain steel, galvanized, 
or monel It is 
in thicknesses from .015 to 
One-fourth-inch wide tapered fingers a 
5 12 inches : 
nsulation. It can 


crewed t 


ntervals of 5t 
cure the 
a 
Once 
lifted outward to a 90-degree 
insulation impaled n 
vailable t 


tastened, 


rmation s 


1 Gulf Publishing ¢ 


Lightnin Mixer Catalog 


4 catalog describing 
Lightnin Mixers for open and 
tanks and containing a factual 
sion of fluid agitation has been released 
by the Mixing Equipment Company, Inc 
how to anticipate process 
installing a mixer with in- 
describes 


turbine-type 
closed 


discus 


showing 
changes by 
terchangeable 
how a standard design mixer can be 
adapted to give the versatility of a cus 
tom design unit. A complete listing of 
the new line of Lightnin Series “E” mix 
ers, available in sizes from 1 to 500 hp, 
offering up to 16 standard AGMA speeds 
from one gear reducer drive is in 
cluded 


speeds, it also 


basic 


Circle N 


Threaded Steel for Repairs 


\ threaded steel rod for industrial re 
pair, installation and construction work 
has been put on the market by the Ricl 
It is designed for jobs 
requiring long bolts or rods, or bolts of 
Known as “Redi-Bolt,” jt 
comes in straight 36-inch lengths, in six 
cold 


resistant coating. | 


ardson Company 
special shape 


diameters and is made of drawn 


steel with a rust 


bolts, L-bolts or eye-bolts can be made 
by heating the rod with a blowtorch and 
No threading 


to desired shape 


bending 


is necessary 


ircle \ 


Deaerating Heaters Booklet 


mn tray-tvpe deaerating 


issued by Graver Water 


\ new bulleti: 
heaters has been 
Conditioning Company, manutacturers 
all water treating proc 
princi 


leaeration and the 


of equipment for 
esses. The bulletin explains the 
ples of successful 
a deaerating heater 


rray-T ype 


essential elements o 
The features of Graver 
Iray-Type heaters are de 
illustrated 
identifications of all 
flow 


typi al 


and pray 
tabular form and 
by drawings with 
Included in the 
yttographs of 


scribed in 
parts bulletin are 
liagrams and pl 
Heater 


(sraver installations 


»mmpany Publication 


Flyweight Respirator Hood 

The 
announced its 
hood, designed spe 
cifically for dust and 
paint spray protec 
tion, is now being 
made with a new re 
placeable plastic win 
dow The hood is 
available with the 
company’s R 2000 


American Optical Company has 


“flyweight” respirator 


seven interchange 
able 
disc filter 
Formerly, the win 
dow of the No. 75 
hood 


sewed to the hood 


cartridge and 
respirator 


respirator was 
and could not be de 

tached tor Now, with the 
aid of seven snap fasteners, the window 
The 
which tie 
leather, and fits any 
strap 


replacement 


can be replaced hood has two 


drawstrings under the arms, 
is reinforced with 
sewn to 


head due to an elastic 


the back of the hood 


25 on Postcard 


Centralized Instrumentation 


Bulletin 85-20, recently issued by the 
Brown Instruments Division of Minne 
apolis-Honeywell, describes conventional 
and graphic type panelboards, as well 
as the measuring and control] instru 
ments utilized. Contents include sections 
on pneumatic and electric transmission, 
pneumatic receivers and _ controllers, 
panel engineering and centralized panel 
boards 


m Postcard 


Semiflexible Plastic Piping 


but semiflexible, plastic pip 
ing, highly resistant to a wide variety 
of solvents and unaffected by mineral 
acids, salts and alkalies at temperatures 
up to 150° F., has been made available 
by Munray Products, Inc. Company of 
ficials claim it is also unaffected by tem 
peratures as low as —50° F. and retains 
all its properties through freezing and 
thawing. Made in sizes from \%-inch to 
6 inches, it is furnished in stock lengths 
of 25 feet in four-inch or larger pipe, 
150-foot coils for three-inch pipe, 250 
foot coils for two-inch pipe and up to 
400 feet in smaller sizes 


No. 27 


4 durable, 
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AND 
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Keeps Surface 
Temperature 


Low 


From coast to coast, from north to south, Unibestos 
is winning new friends. First, because this quality 
product is so economical, efficient, long-lasting. Sec- 
ond, because—wherever you are—there’s a reliable 
distributing organization ready to supply you from 
stock. For temperatures up to 1200° F., specify Uni- 
bestos No. 1200. Ask for Unibestos No. 750 when the 
temperature won’t go over 750° F. And, for needs up 
to 600° F., you can get Unarco Amocel from these 
same Warehousing Distributors. Unibestos is made in 
cylinders, half-rounds, and blocks. If you don’t know 
your nearest Unarco Distributor, we'll be glad to send 
you his name. Please ask us, too, for Bulletin 76-109. 
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Stainless Steel Nozzles 


i 


A new line all : steel fixe 
nstallation fog lustrial 
and fire | ‘ has been 
announced by Bete I zles, In 
new nozzles, A he AA 


processing 
hgehter 


omizatiotr I 

ts over earlier 

availabl 
witl 


Strip-Chart Potentiometers 
An imiforn or 


umber of new 


bulletin concerning a 


electronic instruments 
for recording and indicating such vari 
pH, speed, voltage, 
power, current, smoke density, thickness, 
and a other 
which can 


ables as temperature, 


strain wide range of vari 


} 
ables terms 


be measured in 
" 


d-c current, d voltage, resistance 


capacitance has been published by 
Bristol Company. Descr 


f Dynamaster 


ibing 
Electronic 
Bridge Instruments 
| lant, process, 
e bulletin 
f the basic 


instruments 


Rusting of Low Alloy Steel 


Internationa mpat 
inced 


Mec 


entitled 

anism of Rusting 
Atmosphere 

ex] tests 


Is exposed 


sure 


improved 


ired by the 


June, 1952 


Porous Stainless Steel 
The Micro Metallic ¢ 


announced the availability of 


orporation has 
high ten 
stainless 


sile, smooth surface, porous 


steel sheets with shear strengths in the 
range of 60,000 pounds per 
Surtace 
commercial 


finishes 


square inch 
smoothness is comparable to 
rolled stainless steel 
Flow capacities of this material 
range downward from 200 CFM of 
ver square foot of filter surface at 
pounds per square inch of differential 
ressure, or from 20 GPM per 
ot of water at 10 pounds pet 
inch differential. Pore 
trom 20 
btained 


sheet 


square 
square 
diameters ranging 


micre zero can be 


Pipeline Strainers Bulletin 


The 
V.D 
mplete line of 
pipe straimers lz im sizes 
inch to three incl \ discussion 
titled “Value of Sediment Control” 
points out the various pieces of pipe line 
equipment Strainer protection 
Ihe bulletin als« nt complete 


specihications ; n 


bulletin published by The 
Anderson Company 
Anders 


latest 
describes the 
Self-Cleaning 


line from 


needing 
uns 


the product 


stcard 


Non-Corrosive Fluids Spigot 


A new type spig r dispensing oils 
glycerine or any other non 
fluids, fr five 
announced by the 
Apparatus Company, Inc. Known 
Klix Speedy Spigot, the unit em- 
plovs a universal that it can 
opening up to twe 
of the type closure 
hted, te type re 
can 


solvents 
gallon cans 
Scientific 


orrosive 
has been 
(slass 
as the 
hitting so 
be used on any S17 
nches regardless 
he fitting, a 
taining bar, spans he 
The 


proper-seating 


weir rg gle 
ttom of the 
utilizes a 
plunger and an 
ball val in the air tube 
are of cadmium-plated 


orrosiot1 


also 


opening 


ots a 


resist 


\ 


Gulf Publishing Company Publication 


Slip-Proof Stock Grating 


\ \%-inch stock grating which 
vents walking hazards due to 
r water has been developed by the 
in Firm-Grip Grating Corp. The manu 
claim recent laboratory 
serrated edges are slip-proof 
after being submerged in chasis grease 
and tilted to a 15-degree angle The 
product is manufactured for installations 
where excessive oil, grease, water or icy 
conditions make walking hazardous, and 
drainage and sanitation 


pre 
oil, grease 
Bus 
tacturers tests 
prove the 


vhere are neces 
sary 
Vo. 34 
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Diesel Ignition Improver 


Samples of a ignition improver 
tor diesel fuel are being made available 
by Ethyl Corporation for evaluation by 
the oil industry. The new fuel additive 
will make it possible for refiners to im 
prove the cetane number of middle dis- 
tillates, thereby increasing the potential 
output of desired grades of diesel fuel 
As little as one-tenth of one per¢ent, by 
volume, of the ignition improver is suf- 
many distillate heating 
cetane number range of 
commercial diesel fuels. Laboratory tests 
numbers gained 
ignition improver are the 
natural cetane numbers 
that this quality is retained in stor- 
Commercial production 
extensive 


new 


ficient to brine 


oils withim the 


indicate that 
ith FEthvl’s 


cetane 


equivalent of 
and 
age awaits the 


underway 


on Po 


tests now 


tcard 


Gas and Liquid Analyzer 
The MSA Infra-Red 


Analyzer, designed for 
fluid mixtures, 
l of either continuous or 
and measurement 
contaminants im atmospheres, is 
scribed in a new bulletin being offered 
by Mine Safety Appliances Company 
Che Lira-type analyzer, capable of meas 
uring concentrations as low as 2 ppm 
in many cases with less than two percent 
full scale drift per day is fully 
Several examples of general applications 
are listed, along with a complete de 
construction details and oper 
methods 


Liquid 
rapid automatic 


Gas and 


analysis or precise co 
batcl 


processes, 


reviewed 


scription, 
ating 
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for Safer Storage and 


Handling Specify. ... 
ORBIT 





L.P.Gas Units 


Orbit Forged Steel L. P. Gas Valves offer three way protection against vapor leaks. 


1. Positive Friction Free Seating 
2. Welded Bonnet Construction 
3. Permanent Adjustable Stem Packing 


PLUS—Additional protection of an all forged steel body and bonnet. Forgings 
are of a known strength and density, being more homogeneous than castings, thus 
further eliminating the possibility of vapor leaks. 


Afford yourself of the additional protection ORBITS have to offer when used 
where LP-Gas is manufactured, handled, stored and loaded. 


@ SOLD BY SUPPLY STORES ®@ 


ORBIT VALVE CO. 


P. O. BOX 699 TULSA, OKLA. 








New Equipment—Manufacturers’ Literature 





Steel Vapor Condensers 
The Doyle & Roth 


Company has announced its new line of 
Standard Steel Vapor Con- 
densers.” ffered in two 

wr condensing 
vapors through the tube side, and Model 
VS for condensing vapors on the shell 
Literature is available upon request 


Manufacturing 


“Stainless 
hese units are 


basic designs, Model VT f 


side 


No. 37 


rci¢e 


Laboratory Apparatus News 


Recently off the 
Number 4, of 


request 


press is Volume 21, 


Laboratory, avail 


able on “those interested in 
] 


devel laboratory 


Fisher 


items, a 


the latest pments u 
apparatus and technique,” throug! 


News 


hints 


screntihc Company 
laboratory and de 


make up the c« 


ture stores 


I mtents 


velopments 
magazine 


38 on Postcard 


Centrifugal Pump Booklets 


Iwo instructi oklets « ing the 


stallation, and air of its 
ngle-stage multi 
ga ! been re 
Allis-Chalmers Manutacturing 
The booklets include a de 

Magic-Grip” « 


oupling 


entritu 


uplings, unt 
Magic-Grip’ 


Section 


Tor ide ; 1 hich can operate 


locations, S. Electrical 


dangerous 


Mot rs, In . has 


of-Varidrive motor 


combined 


explosion-pré whicl 
unted in one 
rhis 


tf space and 


s self contained, all m 


frame, and occupying a single base 


lesign saving 
liate « 


results in a 


elimination of interme ymnections 


Air movement is blasted over the en- 


closed motor the exterior 
by a spark proof fan housed within the 
end rhis motor unit is mounted 
on the Varidrive assembly and by turn 


element from 
sector 


i control dial, change in speed is 


ng a 


provided instantly 
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Storm Door for Gas Masks 


To meet the pt b 
mask valves in sub-zet 
and to eliminate curling of valves due 
to rubber solvents, Acme Protection 
Equipment Company has developed a 
new type auxiliary valve designed for 
use with the company’s gas masks 
Known as the Acme “Protect-A-Valve,” 
the new product provides a secondary 
that fits over the regular exhala 
It provides protection in tem 
ranging down to 50 degrees 
bulletin containing 
available upon re 


temperatures 


valve 
tion valve 
peratures 
below zero \ 
plete information is 


quest 


com 


Corrosion Resistant Valves 


A service describing types 
operation Nord 
strom corrosion resistant valves has been 
Rockwell Manufacturing Com 
is made to Nord 
jacketed and 
their appli 
process in 
typical 
analyses of several a and tables are 
included approximately 175 dif 
ferent chemicals with their recommended 
alloy valves and lubricants. A 
section is devoted t 


bulletin 
sizes and teatures ot 
issued by 
pany 
strom 


Special reterence 


multiport, steam 
operated valves and 


and 


power 
cations in the chemical 
The bulletin 


dustries contains 


listing 


spec ial 
lubricants and lu 


bricant equipment 


Building Materials Manual 


A reference manual produced by The 
Philip Carey Manufacturing Company 
contains a complete listing of 800 build 
ing materials and industrial products 
obtained from asbestos, asphalt or mag 
nesia, The manual shows Army, Navy, 
MIL, Federal, ASTM and other specifi 
cations, plus their corresponding product 
rhe manufacturer indicates if the prod- 
ucts meet, ¢ meet, or do not meet 
required spe Se stions All information 
is cross-indexed to provide efficient 
re fe rence 
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Braided Asbestos Packing 


Details on a_ Telefon 
braided asbestos packing which can be 
f form or continu 
included in a new 
catalog sheet published by Flexrock 
Company. The sheet includes recom 
mended applications and chemicals 
against which the packing may be used 


impregnated 


im coil solid 


form are 


furnished 


ous ring 
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Horizontal Emulsion Treater 


Black, Sivalls & Bryson, Inc., has an 
nounced the publication of a bulletin on 
Horizontal Emulsion Treater 
written in non-technical language and 
illustrated with diagramatic drawings 
and charts. Capacities, specifications, and 

mstruction features of the unit are fully 
lealt with 


the new 


Heavy Duty Turbine Mixers 


International Engineering, Incorpo 
rated’s complete line of heavy duty tur 
bine mixers, mixer drive heads and slow 
speed mixers for both open and closed 
tanks are fully described in the com 

*s latest catalog. Schematic draw 
ifications and mixer data are 
with a section on Inter 


Mixing Tank 


Ss, spe 
included alone 
F 


national’s Type “QO” 


Industrial Instrumentation 


Instruments Divisior Minne 
lis-Honeywell Regulator Company, 
issued a book on “The Fundamen 
of Instrumentation for the, Indus 

which covers the fundamentals of 
control and 
% variables encountered in 
ypical applications are also 


Brow 


measurement transmission 
industry 


discussed 


No. 47 on Postcard 


Improved Electrode Holder 


\ lightweight, 300-ampere electrode 
holder has been introduced by the 
TWECO Products Company, known as 
the Model A-732 TWECOTONG holder 
It features a lightweight, high copper 
alloy for maximum conductivity with 
body and tip ends of the holder insu 
lated with TWECO’s patented “Super 
Mel” insulators, Tip end insulators are 
interchange able The holder will handle 
from 7/32- through 1/16-inch electrodes 
The welding cable may be soldered or 
clamped mechanically to the body of 
the holder. Complete information, 
and specifications are available in a 
manufacturer's bulletin 


yrices 
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H.P. pipe gaskets 
like these FLARE TYPE GASKET WITH BELLOWS ACTION 


ahr, ir 


; 
by gasket hae 5 
specialists... 


SOLID FLARE TYPE GASKET 


PROFILE GASKET 


V-TITE GASKET 


OCTAGONAL 


.-.to save you both time and money 


When you need metallic gaskets for high pressure piping service are shown above. The flare type 
piping, put the job up to Johns-Manville Goetze gasket with bellows action and the solid flare type 
Gasket specialists. You benefit in many ways: are particularly suited for pressures above 5000 psi; 
the profile and V-Tite gaskets are generally used 
for lower pressures. Each of these is fabricated to 
extremely close tolerances. Other styles can be 
made to any desired cross section to meet your 
individual requirements. 


You get the exact gaskets you need for maximum 
efficiency under your operating conditions, tailor 
made to fit your equipment. You get the savings 
in cost made possible by intensive specialization 
and modern production tooling. And you get the 
full benefit of over sixty years’ experience in de 


; : For more information about Johns-Manville 
signing specialized metallic gaskets for industry’s 


Goetze Gaskets, write for your copy of Catalog 
PK-35A. Or send us your drawing or template for 

Typical styles of Johns-Manville Goetze Gaskets an immediate quotation. Address: Johns-Manville, 
that have been made to order for high pressure Box 60, New York 16, N. Y. 


JM Johns-Manville Goce GASKETS _ 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 


most complex sealing requirements. 
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ORROSION 


is out to get YOUR 
critical materials! 


it with NATIONAL 


TRADE-MARK 


tive ship_ lls are effectively raphite Ground Anodes 


tected with remotely located 
nal” Groun xdes. Active vessels also can 
RSS WES GRRES GENES SANNNAET OR OF BONE You can do much more than arrest corrosion. You can eliminate it 
completely — at a fraction of the cost of maintenance and replacement 
with cathodic protection, employing “National” Graphite Ground 
Anodes. 

Proved and widely accepted for the protection of steel and cast-iron 
pipe lines, cathodic protection is finding new applications every day in 
the scores of industries that otherwise must continue to pay their share 
of the terrific toll levied against metal structures by soil, air, water and 
dissolved minerals. 

Here are shown only a few of the ways 
in which cathodic protection is helping 
to reduce corrosion damage of critical 
materials — damage estimated by one 
LEAD-COVERED CABLES Both telephone and power authority to be in the neighborhood ot 
cables are cathodically protected in many areas with 86 billion annually. 

National” Anodes. 


WRITE FOR 
CATALOG SECTION S-6510 


INDUSTRIAL PLANTS — External corrosion of 
buried or submerged metal structures can 
be completely eliminated by the use of 
“National” Ground Anodes. 


PIPE-LINE BOOSTER STATIONS In most cases the 
yund structure of a pipe line booster station 

a large monetary investment, can 

y a single inexpensive bed of 


ind Anodes 





LOW LIGHT BILLS... 

mark phenomenal acceptance ere ve " 
#f the “EVEREADY” No, 1050 Siaion Corbvide end Carten Corporat 
Industrial Flashlight Battery by 
1 broad cross-section of industry RATIONAL, CARBON COMPANY 
Delivering twice the usable light & Gtvisten 

Union Carbide and Carben Corporation 
f any battery we ve ever made 30 East 42nd Street, New York 17, 6. ¥ 
before t will not swell, stick [xe ve Office: Atlanta, ( ago. Dallas 
ty New York, ! t Pre 


» 


am in the flashlight has Kanee eh. Se 
an to leak or corrode ee oe wo TANK FARMS — The cost of a complete “National” 
Anode installation for the protection of a tank farm, 


including the cost of rectifiers, is frequently paid for 


OTHER NATIONAL CARBON PRODUCTS ? within a very few months with savings from reduced 











structure maintenance. 


HEAT EXCHANGERS + PUMPS «+ VALVES + PIPING » TOWERS + TOWER PACKING + BUBBLE CAPS - 
BRICK + STRUCTURAL CARBON + SULPHURIC ACID CUTTERS HYDROCHLORIC ACID ABSORBERS 


Petroleum Refiner 





SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 





Fundamental Physical and 
Chemical Data 





The Pressure - Volume- Temperature 
Relations of 3-Methylpentane, H. O. Day 
wita W. A. Fevsine mar im. Chem 
S , 74 (1952) pp 1951-1953 
he investigation reported is 


r ti 


ogram fort e determinati 


< mpressibilities t the isomeric hexanes 
In the 
pressibilities anc apor pressures of 


thus ¢ 


present investigation the com 
} 4 


methylpentane v studied 
pleting the p-v 
temperatu I cover 


repre 


exanes, The 
was 150° to 231.2° ( tations 
senting the data are 1 1 and a com 
is made with previously reported 
literature { 


the liquid in the 


mpressibility 
range trom SO 
are presente lin tabular form 
, , , ' 


ulated values ot " lar heats 
i in tabular 


given als 


ation are 


rm 


Pressure-V olume-Temperature Rela- 
tions in Liquids and Liquid Mixtures. 
I. The Compression of Hexane, Hep- 
tane, Octane, and of Their Binary and 
Ternary Mixtures Up to 5000 Atmos- 
ae H. FE. Epuryee, D. M. Newrrr anp 

FE. Weare, J. Chem. S (1951 


es 91 
mpressions of the liquid were 


The cc 
letermined at 0°, 25°, 40°, and 60° C. The 
torm ot 


expressed in the 
energy-volume 
coefficients ar coefficients 
are pure volume functions, and at all the 
temper studied the 
ivdrécarbons mix without expansion or 


isotherms are 
the Tait equation. The 
1 the pressure 


atures and pressures 


contraction in volume 


Viscosity of Neopentane, M. K 
Puipes, J. Chem. Phys. 19 (1951) pp 
1420-1 

The viscosity of neopentane was 
d betweer 15° and 30” ¢ The 
obtained consistent with 
published data covering the temperature 
range of 30° to 150° ¢ Che viscosity 
mmpared witl 

pentanes 
importance 
witl 


measurt 


results were 


data for neopentane were c 
viscosity data for the other 
shows the 

mnection 


The comparison 
f molecular shape in ¢ 
behavior. The significance 
molecular shape in the interpretation of 
binary 


viscosity t 
viscosity curves ot 
noted. The work 
work or 


les might be worth 


solutions is 
suggests that further 
liquids composed of spherical 
molecu while 

The Viscosity of the System Methanol- 
Toluene, Niets Mapsen, Science 114 
(1951) pp. 500-1 


he system methanol-toluene shows a 


June, 1952 


and maximum viscosity at 15 


percent methanol, 


minimum 
and 76 mole 
tively. When 


a contraction 


respec 
there 
system at meth 

ol concentrations greater than 20 
mole percent with a maximum AV at 
75 mole percent \V was not de 
termined below tl 20 mole percent 
methanol The lowering ot viscosity 
in lengtl 


methanol is added, 


ot the 


must be caused by a reduction 
f the association polyn of methanol 


as well as the 


Thermal Conductivity of Granular 
Solids Through Which Gases Are Flow- 
ing, Donato | Mourno AND Jor. O 
Housen, Eng. Progress 48 (1952) 
pp. 147 

The work reported is an 
of that of He and Piret in which a 
generalized tor the effective 
thermal conductivity of certain granular 
solids through which gases are flowing 
In the previous investiga 
ion the gas was cooled during down 
ward Ho w through the cylindrical bed of 
yiect of the 


Chem 


extension 
ugen 


equation 
was presented 


granular material. The o 
present work was t 
any difference might 
heated instead of being cooled. Au 
temperature and flow 
through a bed of 
relatively 


determine whether 
arise if the gas 
were 
was passed under 
control downwardly 
celite pellets supported in a 
short cylindrical container The con 
tainer was surrounded by an annular 
space through which cooling or heating 
media could be introduced. No sig 
nificant dependence upon the ratio of 
bed to pellet observed 
It is concluded dimensions 
have no influence on the average con 
ducrivity values unless the bed to pellet 
diameter is less than approximately six 


dimension was 
that bed 


Spontaneous Ignition of Organic Com- 
pounds, CHartes FE. FRANK AND ANGUS 
U. Brackuam, Ind. Eng. Chem. 44 (1952) 
pp 862-7 

The literature of spontaneous ignition 


of organic compounds is briefly reviewed 





THESE abstracts are selected from the 
current literature of science and tech- 
nology, not including trade journals 
easily available. Photostatic copies of 
original articles can be obtained at 
nominal cost from The Library of Con- 
gress, Photoduplication Service, Wash- 
ington 25, D. C. Complete or limited 
bibliographies covering special topics 
by title, by abstract, or in complete 
manuscript will be prepared and fur- 
nished by arrangement with The Leslie 
Laboratories. 
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and reference is made to bibliographies 
Ihe disagreement of data 
has prevented any but 
the most correlation of spon 
taneous ignition temperature with struc 
ture. The objective of the present work 
was the development of information that 
would permit the formulation of lubri 
cants of reduced flammability. Other 
specific objectives were to determine the 
effects of structure on spontaneous ign 
tion and to observe the influence of metal 
catalysts and various additives on spon 
taneous ignition temperature. Spon 
taneous ignition temperatures ot a series 
of straight chain paraffins, alpha olefins, 
primary alcohols, and symmetrical 
ethers, containing 10 to 20 carbon atoms 
are summarized graphically. Alcohols 
spontaneous ignition 
temperatures, the olefins next lower, 
paraffins next lower, and the ethers 
lowest For those compounds having 
spontaneous ignition below 290° = (¢ 
metal surface has substantially no effect 
but for compounds of high spontaneous 
ignition temperature the catalytic effect 
of the metal surface becomes pro 
nounced, Some 60 compounds were 
tested as additives at concentrations of 
5 mole percent for their effect on the 
spontaneous ignition temperature of n 

Powerful anti-knock com 
that is those capable of inhibit 
reactions in the cool flame 
have a major effect on spon 
taneous ignition temperatures. Tetra 
ethyllead is an outstanding additive for 
raising the spontaneous ignition tem 
\ bibliography of 22 references 
is included 


on the subject 
in the literature 


gene ral 


have the highest 


dodecane 
pounds, 
ing chain 


region 


perature 


Methods for Treating oe from 
Multiplate Equilibrium Stills, T. M. Reep 
ut AND H. S. Myers, /nd dy Chem. 44 
(1952) pp. 914-16 

Multiplate vapor-liquid equilibrium 
useful in obtaining data on 
systems the relative volatility of the 
components of which are close together 
and for which, therefore, accurate dif- 
ferences in composition are hard to ob 
tain by the use of single theoretical plate 
stills, However, the multiplate equilib 
rium still has the disadvantage that 
taken several theoretical 


stilis are 


samples are 





inches 


diameter 
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x The new Ké ming is solidly 


based on d Kellogg designed 
and built the U, and then designed 
and built all but & mits—more than 90° 
of the world's total CG 

The Fluid catalyst principle employed in the new Hydro- 
forming process was rapidly brought into commercial use by 
Kellogg, as evidenced by the fact that more than 70% of the 
world’s Fluid catalytic cracking capacity is Kellogg-engineered 
Naturally, Kellogg has been in the forefront of the development 
of Fluid Hydroforming, has obtained much data from the com- 
pany’s pilot plants over a period of years and has access to all 
important data pertaining to the subject 
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NEW YORK 


Greater Flexibility of Feed Stocks! 


Fluid Hydroforming, the modern up- 
grading process, permits a wider range of 
feeds than other naphtha processes . . . from 
hexane (for benzene production) to kerosene. 
It is effective on virgin heavy naphthas, and 
especially so on high-sulphur cracked naphthas 

and om a mixed virgin- 
and-cracked feed. 

The Fluid catalyst, 
a finely-divided powder 
moving continuously 
through the system sup- 
ported on oil vapors and 
air, provides improved 
catalyst-naphtha contact 


and hence improved reaction. And since 
operation is continuous, the system gives 
steady, uninterrupted production on any 
given feed. 

Specifically, a 55 octane naphtha can be 
reformed into automotive gasoline stock with 
aclear octane rating of 95 CFR-R, which means 
a final aviation gasoline product with rich- 
mixture aviation octane ratings above 175, 
with the addition of 4.6 cc of tetraethy] lead. 

Fluid Hydroforming produces higher 
octanes than any other process of its kind. . . 
at low operating costs . . . and, compared 
with fixed-bed Hydroforming, at considerably 
lower initial investment. 


A Kellogg bulletin, “FLUID HYDROFORMING", gives detailed data on the comparative 
performance, yields and octane ceilings of the process. It will be mailed on request. 


THE M. W. Kezzoce Company 


(A Subsidiary of Pullman Incorporated) 
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OTHER MAJOR CONSTRUCTION 
PROJECTS SCHEDULED 


Alkylation Plant—U.S. East Coast 
Ammonia Pilant—U.S. West Coast 
Cat Poly Units—two, England and Italy 
Complete Thermal Refineries— 
One for Chile; two for Brazil 
Crude Distillation Units—two, U.S. Southwest 
Deasphaiting Unit—U.S. Southwest 
Decarbonizing Unit—U.S. Southwest 
Desalting Unit—U.S. East Coast 
Fat Splitting Unit—Norway 
Iso Octy! Alcohol Plant—U.S. Mid West 
Olefin and Petrochemicals Plant—Italy 
t Orthoflow Crackers—two, 
. : U.S. East Coast and Germany 
( oo a . ‘ Phenol Treating Unit—U.S. Southwest 
Vuh mM hia WL AY Up ULL tot untthir ( hoflow umil Jot (mcludag Phthalic Anhydride Plant—England 
OM Aa OT ‘Kw teuipwent ap well a, Wim werk Solexol Decolorizing and Fractionating Unit—Norway 
Yh Lupting uaut vi ys Synthol Piant (Gasoline from Coal) —South Africa 
‘ / Thermal Reforming Unit—italy 
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Propane Deasphalted Gas Oil as Cata- 
lytic Cracking Feed Stock. Cracking 
over a Mixture of Natural and Synthetic 
Catalysts, | CLAREN( ODEN AND 
THomas S. Granperry, /nd. Eng. Chem 
44 (1952) pp. 896-902 
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The Effect of Orientation and Shape 
on the Settling Velocity of Non-iso- 
metric Particles in a Viscous Medium, 
oun F. H 
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tlhe settling rates of individual cylinders 
rectangular parallelepipeds, and sphe 
roids in the vise pre 
licted from the pre 
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mus region can be 


general correlation 
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settling is found t 
similar to that of and can be 
calculated readily by the of a particle 
settling factor K. A bibliography of 28 
references is included 
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Generalized Graphical Method for the 
Design of Fixed Bed Catalytic Reactors, 
Tuomas Baron, Chem. Eng. Progress, 4 
(1952) pp. 118-124 
A graphical method is 
e design ‘of fixed bed 
The procedure is based on the 
lateral heat and mass transfer occurring 
in the catalyst bed, and is useful for all 
heat-transfer situations provided 
simple symmetry, such as cylindrical 
symmetry, can he Equations 
ure derived trom 
for the effective 
~ heat and mass. The are 
consistent with the experimental data 
reported, as well as with data presented 
by Bernard and Wilhelm, and 
and Wilhelm. The theory, and 
lata, indicates that the effs dif 
fusivity for mass is numerically 
equal to the effective diffusivity for heat 
transfer, provided the thermal conduc 
tivity of the catalyst pellets is low. It is 
also shown that tants and prod 
ucts are always present in stoichiometric 
quantity when the total number of mols 
passing through the reactor is essentially 
constant. This fact, combined with the 
identity of the diffusivities for 
eat and mass permits a simple graphi 
that listribution of 


presented 
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some 
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Hydrogen Fluoride Extraction of 
High-Sulfur Virgin Petroleum Stocks, 
\. P. Lien anv B. L. Evertne, /nd. Eng 
Chem. 44 (1952) pp. 874-9 
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The higher the 


stock, the harder 


desulfurization 
boiling point of the 

it is to desulfurize it. Temperature has 
little effect up to 65° C., but above that 
temperature desulfurization decreases 
sharply. Dilution of hydrogen fluoride 
water results in markedly decreased 
trifluoride 
vates the acid to produce a stronger acid 
and thereby makes possible the removal 
of difficultly extractable sulfur com 
pounds, The treatment with hydrogen 
fluoride improves the lead response wit! 
gasoline and will produce kero 
sene. A bibliography of 16 reterences 
is included 


creases 
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Oil Black, Witt H. Suearon, Jr, R.A 
Retnke, AND T. A. Ruste, /nd. Eng. Chem 
44 (1952) pp. 685-94 

The article is a collaborative report by 
the staff of Industrial and Engineering 
Chemistry and representatives of two 
carbon black producers. Eight hundred 
forty thousand short tons of carbon 
black were produced in 1951. Reference 
is made to extensive bibliographies cov 
ering the industry There are many 
types of industrial carbon blacks, but 
those in greatest production are chan 
nel, thermal, and furnace blacks, which 
account for 97 percent of the world's 
production. Most of the black goes into 
rubber, but it is also applied as a pig 
ment in printing inks, lacquers, and 
paints. Typical carbon black plants are 
described in some detail, together wit! 
the processing of the black itself, pack 
aging and storage, and laboratory 
trol. The future of the industry is briefly 
considered. A bibliography of 30 refer 
included 
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Determination of Total Per Cent Aro- 
matics in Heavy Petroleum Distillates. 
Modified Method Using Silica Gel Ad- 
sorption, A. T. Watson, Analytical ( 
stry, 24 (1952) pp. 507-9 

A method for 


ntent 


hem 


determining the total 
of heavy petroleum dis 
ped 
suitable for 
procedure is similar to 
Lipkin, but certain mox 
t more applicable to 
and 
complete several 
The method 
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ates was devel This is relatively 
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lividual t« 
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It is considerec within 
Vhe 


easurements has been eliminated 


accurate t 
1.0 percent 
index 1 
and sample 
from 100 to 5 


necessity tor retractive 


the has been reduced 
The method is p 

useful in studying the 
of process variables in such operations 
as solvent extraction of gas and 


lubricating oil 


size 
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ticularly etfects 


oils 


Determination of Cyanides in Refinery 
Waste Water, Maxey Brooke, Analytica 
Chem. 24 (1952) pp. 583-4 

he accurate determination of traces 
ot cyanides in waste water has long been 
a problem. The particular problem under 
study concerned the formation of 
monium cyanide during the 
cracking of nitrogen-containing gas 
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Why skilled workmen Choose 


Fel BeaIDvises 


Rifai TOOLS 
make good workers 
better 


WWUNRERAAALALEN 


It’s extra easy to work with F2 E221 Bench Yoke Vises 


* All have handy integral pipe rests and benders. 


% Yokes and bases of strong special malleable; top qual- 
ity tool-steel jaws—LonGrip jaws up to 6” capacity. 


%® Made in bench, post, kit, stand and tristand models. 
Chain vises in bench, post, stand and tristand models. 


*® Buy work-saver RIfO2ID vises at your Supply House. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 
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Alcoa Aluminum Heat Exchanger Tubes 





require far less cleaning than Admiralty 
tubes in furfural service. Aluminum does 
not catalytically polymerize furfural. Fur- 
fural does not corrode aluminum. In metal 


TuBe SI0E 


85 per cent oll, 
15 per cent fur 


: F 
costs alone, aluminum costs ‘4 less than 305 

cent oil, 

85 per furturol | 


fur al, 


Admiralty, 's less than mild steel, % as 
15 per cent 
much as stainless. 265° F 
These are actual costs reports from 
cleaning operations conducted by The Shell 
Oil Company at Martinez, California. 


| 17 per cent oil, 
3 per cent woter 
18 80 per cent furfural, 
315° F 


ALCO 


knows most about the use and application of aluminum heat | 


Alcoa pioneered the use of aluminum in heat exchanger tubes 43 years ago, 


exchan ver tubes Although their sale today is limited by government regulation, you will want to 


start planning with a copy of the booklet, Alcoa Aluminum Heat Exchanger 
Tubes. Write: 


ALUMINUM COMPANY OF AMERICA «+ 1867-F Gulf Building, Pittsburgh 19, Pa. 





OVER 6 MILLION FEET OF ALCOA TUBES ARE IN USE FOR APPLICATIONS LIKE THESE... 





PETROLEUM 


Condensers handling hydro- 
carbon fractions from such 
processes as Thermal and 
Catalytic cracking, reform- 
ing, polymerizing, etc. 

Vapor recovery condensers 

Lube oil coolers 

Natural gas compressor after- 
coolers 

Recompressor aftercoolers 

Hydrogen sulfide gas coolers 

Furfural condensers and heat 
exchangers 


Propane chilling 
Wax sweaters 


Lean oil—tich oil exchangers 


Amine solution coolers 


Glycol-amine heat exchangers 


and reboilers 
Jacket water coolers 
CHEMICAL 
Butanol 
Ethanol 
Ethylene Glycol 
Glycerin 


Hydroabiety! 

lsopropanol 

Methanol 

Phenol 

Propylene Glycol 

Acetaldehyde 

Formaldehyde 

Furfural 

Heptaldehyde 

Acetic acid 

Stearic, Palmitic, Maleic Oleic 
acids 

Butyric acid 

Naphtha 


Ricinoleic acid 
Acetanilide 
Ammonia 

Hydrogen Cyanide 
Nitric acid (concentrated) 
Pyridine 

Hydrogen Sulfide 
Benzene 
Dichlorobenzene 
Gelatin 

Hydrogen Peroxide 
Turpentine 

Xylene 


Use Alcoa Alclad 3S-H14 Heat Exchanger Tubes with fresh, brackish and salt-cooling waters 





June, 1952 


A Gulf Publishing Company Publication 








Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


From the Officio! Gazette, April 1, 8, 15 and 22, 1952 





’ ter ' ; hd Gasoline 
REFINING oumaniele alin San ints in Goes 
than 93 percer ntration at ilkyl oxalat 
U.S.P. 2,591,503. Combustion Catalyst ~-Oenpots 
Compositions R. R. Bottoms to Na U.S.P. 2,593,561. Method of Preparing ““!” 
' . mpat Rich- Mixture Aviation Fuel. W. A U.S.P. 2,594,044. Solvent Extraction of 
He a ww. © Rh Oils with Dimethylammonium s1 
Standard Development mpany ay eye og rane DD. J. Loder to | 
laimed f reparin Pont de Net s & ( I 
Winerel s refined by 


n the liquid 





mum dimethy 


M. Watkn Sinclair Refining ¢ 


U.S.P. 2,594, 266 Prevention of Rust. 
nur ! 
pany 
U.S.P. 2,593,619. Treatment of Hydro- Gasoline 
2, 591,583. Rust Preventive. |. | carbon Oils with an Alkyl Oxalate and _tillate of a 
W. Hand, Ir., t t an Alkali Alcoholate. |. ©. Smith, J: that of gas 
ment mpat and A. R. Jones to Standard Oil De small amount 
Company sulfonates t 
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POLYMERIZATION AND CONVERSION 





U.S.P. 2,591,384 Production of Tri- and a temperature of 225 F. and a pres 
Tetra- Isobutylene. R Bowman to sure above 200 psi. at a space velocity 


Resear gf Bann n above 0.1 


U.S.P. 2,591,690 sowed of Deasphaltiz 
ing Oils K. \. Fis 


volume 
vit I som MM) perce! 
1 O°-110 1 verted int quid polymer 
ether 
U.S.P. 2,592,479. Catalytic Contacting 
Tower. | | Sinclair and W 
\ 


Hagerbaumer Oi 


U.S.P. 2,592,383. Process for Preparing 


} » , aod 

~ —_ a mpany U.S.P. 2,592,404. Method for Hydrocar- 
bon Conversion. |. I’). Evans 

Vac im %) ompal version reat 

l presence t tl 7 n il tream of 

particle forn rT tact m: mate 

rial. The apparat ‘ hu legree 

flexibility in t t t hvdrocarbon 


U.S.P. 2,592,453 Leno pag Control of temperature rptior quid 1 and contact mass 
we Systems. J wan ar the pores of the sorbent cted 
tandard Dy I rbent is mixed w ufficient U.S.P. 2,592,526. Process for Polymeriz- 
t 1 ' imil ing Ethylene in Aqueous Emulsion. | 
Seed t mperial ¢ emical Industries, 
Ltd 
\ polymerizable composition compris 
ing ethylene is polymerized at a temper 
ature ot 50-400 and a pressure exceed 
ing 200 atm. in th resence of water and 
a polyvinyl! alcohol, hydrolyzed poly 
F U.S.P. 2,592,428. Polymerization of Pro- = viny) Acetate « her water-solubl 
“wy with Liquid eg a ge —_ ionic organi Isifiers. and a 
U.S.P. 2,593,128. Process for Sulfuric D. Kemp and I trooke t ali in organic sulfonate or sulfate 


Acid Recovery. R. H. Felter t fornia Researcl re ’ 

fornia Research Cory tior liquehed normall aseous hydre U.S.P. 2,592,740. Catalytic Conversion 
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oline are converted into lower boiling 
hydrocarbons of which some at least are 
unsaturated, e.g. gas oil and kerosene 
into gasoline, by countercurrently con 
tacting the charge with HF under con 
ditions claimed in detail 


U.S.P. 2,593,338. Contacting Solid Parti- 
cles with Gaseous Fluids. H. J. Ogor- 
zaly to Standard Oil Development 
Company 
In a process wherein powdered contact 

material is maintained in a dense fluidized 

condition and is withdrawn from the 

contact zone into a standpipe to form a 

fluidized dense column producing hydro 

Static pressure, the pressure differential 

during the operation is reduced by a 

constriction, such as a Venturi-type 

throat in the line below a slide valve 

discharging from the standpipe into a 

stream of carrier vapors or gases 


U.S.P. 2,593,345. Pebble Heating Cham- 
ber. S. P. Robinson to Phillips Petro 
leum Company 


4 ° e Tt . ons c on s cli ed oO « ay 

for efficient operation pasntus ine feats he bites ond the like 

: U.S.P. 2,593,399. Mass Polymerization of 

Clark Pressure Reducing and Regulating Valves Styrene at 285° C. H. F. Park to 


: e Monsanto Chemical Company 
are precision-made for positive pressure control on air. gas or steam lines. Styrene is polymerized in contact with 
Where different types of equipment, with varying pressure require- acrylic peroxide at 285° C. in 5-30 minutes 
ments, are operated from a common line, Clark Regulating Valves can U.S.P. 2,593,404. Method of Sealing Hy- 
be depended on to deliver aufomatically the “just right” pressure to each. drocarbon Conversion Housings. |. \ 
i Save on fuel, maintenance and protect expensive equipment. tarker to Houdry Process Corpora 
Ask your Clark representative to specify the right Clark tion 


In a hydrocarbon conversion system 
valves for your needs or write us direct. “, , pe ene 
in which solid contact material is passed 


cyclically through separate zones wherein 

this material is contacted with different 
TYPE KRV TYPE cCRV gases under different gaseous pressures the 
contact material is transferred between 
these zones while maintaining a gas seal 
therebetween. Details are claimed 


Pressure Reducing Pressure Reducing 
Velve. Diaphragm Valve. Integral pilot 
Operated-Single controlled, piston oper- ' 
eated Valve. Sizes ated. For pressure 
: ~ 1\4” for initial control ro. “dead : U.S.P. ames. Art of Applying an 
pressures up to 250 end” to full capacity. \ Atomize Hydrocarbon Mixture to 
P.S.1. Reduced pres- Sizes 1” to 6” Contact Material During Passage 
sures to 85 P.S.1 Thereof Through a Reaction Zone. H 
G. Shimp to Houdry Process Corpo 

ration 
In hydrocarbon conversions, contact 
material is admitted at reaction temper 


TYPE ORV QUICK - CLEANING ature to a reaction zone for downward 
Pressure Reducing STRAINERS passage therethrough. At least a part of 
Valve. %” and 4” Remove dirt, scale and this moterial is ayer while folowing 
Single Seated, Spring grit trom steam, fluid a circumferentially complete path, to 
Loaded, Diaphragm and gas lines. Sizes diverge from the longitudinal axis of the 
Actuated. For initial to 3” 1.P.S. For reaction zone and, after said divergence 
pressures to 250 P.S.I pressures to 250 P.S.1. is gravitated toward this longitudinal 
Reduced pressures to axis as a layer, An atomized hydrocar 
200 P.S.I bon mixture is injected into this layer 








THE CLARK MANUFACTURING COMPANY CRACKING AND REFORMING 
1847 East 38th St. @ Cleveland 14, Ohio 





U.S.P. 2,592,403. Method of Preparing 
Hydrocarbon Feed Stocks Containing 
Asphaltic Material for Catalytic Crack- 
ing. | ’ Evans to Socony-Vacuum 
Onl Company, Inc 
A petroleum stock of broad boiling 

range containing vaporizable fractions, 

heavy liquid oil, and asphalt fractions 
heated to a temperature bel that 

# substantial thermal cracking, but high 

enough to effect substantial vaporiza 

tion. The non-vaporized residue is de 
asphalted and then contacted at conver 
sion conditions with a moving contact 
material. The vaporized portion of the 
charge material is also contacted at suit 


The complete line of dependable fluid controls able conversion conditions with this con 


cs 


Petroleum Refiner—V ol. 31, No. 6 









Chemical Plants Division is 
staffed by engineers with years 
of practical ‘‘on-the-job’”’ de- 
sign and construction experi- 
ence in such fields as: Chemical 
Processing, Food Processing, 
Petrochemicals, Low Tempera- 
ture Processes, Oil and Gas 
Operation, Wood Utilization, 
Waste Recovery and many 
other industrial projects. 


By focusing our composite 


CHEMICAL PLANTS 





This kind of 
round-table discussion can 


HELP YOU GET YOUR PLANT 


skills and experience on your 
problem our engineers are likely 
to find better methods, better 
layouts and better equipment 
to increase your production 
and reduce costs. Whether it 
concerns a single piece of 
equipment, expansion, conver- 
sion or modernization of pres- 
ent facilities, building a new 
plant or development of a new 
process, we are ready to discuss 
your problem at any time. 


MAb Tie), Mela -)8 0) ' Fi) 4, lop Geel. bai iiiedie), Baer 
120 EAST NINTH STREET, TULSA 1, OKLAHOMA 


PITTSBURGH 22 * NEW YORK 17 © PHILADELPHIA 3 * CHICAGO 1 
BIRMINGHAM 3 * WASHINGTON 5, D0. C 


UNDER WAY 
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CHEMICAL PLANTS DIVISION 
offers you competent experience in 


Chemical Processes — Processing plants 
designed and constructed in accordance 
with the client's data. 


Chior-Alkali— Complete chiorine and 
caustic soda plants employing the 
Mathieson mercury cell process. 


Fats and Oils — Units for the extraction 
and processing of fats and oils into edible 
and industrial products. 


Low Temperature Processes — Plants for 
the separation of gases into their 
components by proc 3 of Gesellschaft 
fuer Linde's Eismaschinen. 


— Gas compressor and treating 
es for distillation, cracking, 
reforming, polymerization and 
refining of petroleum. 


Resins and Plastics — Plants to produce 
resins such as alkyd, phenolic, urea, 
melamine, vinyl, polystyrene, copolymer, 
and special resins. 


Synthetic Fuels and Chemicals — 
Production of synthetic hydrocarbons and 
oxygenated compounds based on 
Fischer-Tropsch, Oxo, and Oxy! synthesis. 









PRECISION BY THE 


A Clark compressor on the job is your assurance of dependable 
performance. Unrivaled engineering and quality construction, literally 
precision by the ton, make this dependability possible. From massive 
crankeases to minute governor parts, unequaled precision standards 


are maintained to assure extra long compressor life. 


How are these standards achievéd ? 


1. Clark insists on painstaking care, meticulous, accurate machin- 
ing of all parts affecting the performance and life of the com- 


pressor —- no matter what the size or what the function, 


Clark has the specialized tools and equipment to produce to 
unsurpassed, uniformly high precision standards. To meet 
these standards, Clark has had to build many of its own 
specialized tools. 
Clark has the specialized know-how, the skill, the craftsmen. 
A half century has been devoted solely to designing and 
precision-building heavy duty compressors for every con- 
ceivable need. 

The Clark trademark on a compressor is your assurance of 


extremely long life. 


SETTING THE PACE IN PRECISION STANDARDS 


L compressors 


CLARK BROS. CO., INC. One of the Dresser Industries OLEAN, N, Y. 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


Gas-Engine-Driven ¢« Steam-Engine-Driven «¢ Motor-Driven « Centrifugal 


Petroleum Refine 
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piston before lubrizing. 


Final inspection of power 





























Ric-wiL 
QUALITY INSULATED PIPING 


EFFICIENCY 


Longer LIFE 


Lower INSTALLATION 


cosTs 


There is no stronger proof of Ric-wil quality and dependability than 
the specification time after time of Ric-wil Systems for heating and 
process distribution piping in major defense projects, industrial plants, 


and utility central heating systems. 


Engineers like the way Ric-wil Insulated Piping can be quickly 
adapted and laid out to meet any design or operating conditions. 
Contractors like the savings in installation possible with these 21-ft. 


prefabricated units, their easy handling and 
simple coupling features. Owners have the 
satisfaction of knowing that a Ric-wil distri- 
bution system will provide high thermal 
efficiency, maximum protection, and long serv- 
ice life. 

Condensate return piping and other lines 
subject to corrosive service may be coated 
with Ricwilite, a baked-on phenolic resin 
having outstanding corrosion resistance and 
durability. 

Let a thoroughly experienced representa- 
tive show you the installation and operating 
economies possible with Ric-wil on your next 
insulated piping project. 


RIC-WIL TYPE “B” COUPLER 


ail 


Provides a watertight conduit 
joint with synthetic rubber gas- 
kets. No conduit welding re- 
quired, expediting joint closures. 


WRITE FOR... 

Your copy of Section 
480-6. Contains valy- 
able dota on pipe 
selection, flexibility, 
and exponsion. 


THE RIC-WiIL COMPANY, CLEVELAND, OHIO 
AGENTS IN PRINCIPAL CITIES 
LEADERS IN INSULATED PIPING PROTECTION 
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PREFABRICATED SECTIONAL PREFABRICATED UTIIDOR TYPE 
INSULATED PIPING CONDUIT SYSTEMS MANHOLES CONDUITS 








Patents 





tact material. The mixed conversion 
products are separated from the contact 
material. 


U.S.P. 2,592,603. Re-Forming Naphtha 
Stocks. R. A. Sanford and B. S. Fried 
man to Sinclair Refining Company 
A naphtha stock is heated to a tem 

perature of 950°-1150° F. in the presence: 
of a high area-activated carbon catalyst 
containing 1-10 percent of an alkaline 
compound of an alkali metal at a liquid 
hydrocarbon space velocity of 0.5-3.0 and 
under a pressure of 0.1-1 atm. Reformed 
hydrocarbons in the gasoline range are 
recovered 

U.S.P. 2,593,584. Reforming Hydrocar- 

Gases in the Presence of a Mag- 
nesia Catalyst. C. S. Lynch to Standard 
Oil Development Company 
A hydrocarbon gas is converted wit! 

an oxidizing gas containing a major pro 
portion of CO, ai a temperature of 1400° 

1800° F. with a magnesia catalyst. A 

gas mixture is obtained containing H: 

and CO in a ratio below 3:1 





ISOMERIZATION 





U.S.P. 2,591,843. Catalytic Isomerization 
of Hydrocarbons. |. W. Loy to Phillips 
Petroleum Company 
Details are claimed of a process for 

the catalytic isomerization of hydrocar 
bons, wherein the promoting agent is in 
troduced to the catalyst zone multi 
pointwise, flow-wise, and in controlled 
variable volume. Coking and deactiva 
tion of the catalyst is inhibited 





ALKYLATION 





U.S.P. 2,591,367. Alkylation of Isoparaf- 
fins with Isomerized Olefins. S. H 
McAllister to Shell Development 
Company 
Hydrocarbon containing an alpha 

olefin of at least 4 C atoms is isomerized 
the corresponding beta-olefin. A mix 

ture of the latter and an excess of an 
isoparaffin is alkylated in the presence 
of a suitable catalyst 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,590,980. Apparatus for the Cata- 
lytic Conversion of Hydrocarbons. G 
F. Kuhn to Sinclair Refining Com 
pany 
The construction is claimed of an ap 
paratus for regenerating catalyst in the 
torm of beads or pellets to be used in 
the catalytic conversion of hydrocarbons, 


such as cracking, hydrogenation, dehy 


drogenation, or the like 


U.S.P. 2,590,997. Method for Separating 
Colloidally Dispersed Iron Particles 
from Organic Liquids. FE. Mitchell to 
Gulf Research & Development Com 
pany 
\ stable ! t t loidal iron 

lispersed in an organic liquid, such as 
btamed hemical reactions in the 

presence of an tron catalyst, is coagu- 
lated by addition of a low mole weight 
water soluble, aliphatic alphahydroxy 
carboxylic acid, e.g. lactic acid. The col 
loidal iron is rapidly coagulated thereby 


U.S.P. 2,591,096. Hydrogen Fluoride 


Petroleum Refiner—l 











| “How earnings work to produce move oil 


IMPORTANT FACTS FROM THE 1951 ANNUAL REPORT OF STANDARD OIL COMPANY (NEW JERSEY) 


E THE FREE WORLD, people use tremendous 
amounts of oil. Meeting their needs, rising 
year after year, has been one of the notable in- 
dustrial accomplishments of our time. 

For example, the peak war effort in 1945 
pushed use of oil 23% higher than in 1940. This 
looked like a mark that would not be topped for 
years. 

But vigorous post-war reconstruction, and ex- 
pansion of industry, transportation and agricul- 
ture, made oil use in 1946 greater even than in 
1945. And in 1951 it was 58% higher than in 1946. 

To supply this oil has called for great expansion 
by the petroleum industry. It has meant new wells, 
pipe lines, storage tanks, refineries, tankships . . . 
in times of high costs. 

The job has required a vast outlay of money, 
which has been provided largely by the industry's 
own earnings. 

How this works out is shown in the case of 
Standard Oil Company (New Jersey), an Amer- 
ican corporation having investments in companies 
carrying on the varied functions of the oil busi- 
ness in the United States and abroad. 

Consolidated net income of Jersey and affiliates 
for 1951 was $528,461,000. Of this, $278,862,- 
000, or 53%, was used to help provide new 
equipment. 

In the six years since 1945, Jersey and affiliates 
have spent $2,350,000,000 for replacement and 
expansion of facilities. Depreciation and depletion 
reserves provided only 44% of that amount. The 
largest share of the expenditure was met by the 
reinvestment of earnings. 

During 1951 alone, to do their part in supply- 
ing more oil for the free world, companies in 
which Standard Oil Company (New Jersey) has 
investments: 

‘Discovered Oil 

In the United States, made new oil discoveries in 

the Williston basin, the Uinta basin, and Texas . . 

In Latin America, extended known fields in Vene- 

zuela, and opened up a new area in Colombia 

In the Middle East, Arabian American Oil Com- 

pany made two important discoveries, one in the 

offshore waters of the Persian Gulf... 


In the United States, drilled more wells than in any 
year since 1937, and greatly expanded secondary 
recovery operations to get more oil from existing 
fields ...In Venezuela, completed 190 producing 
wells... In Canada, increased total producing wells 
from 844 to 1,140... In the Middle East, Arabian 
American Oil Company and Iraq Petroleum Com 
pany increased production 57% ... 


“Expanded Refining Capacity 
At Baton Rouge, La., and Everett, Mass., enlarged 
refineries ... At Winnipeg, in Canada, opened a 
new refinery and, at Edmonton, Sarnia, and Van- 








Of TO MAKE CHEMICALS 








couver added facilities... At Fawley, England, 
put the largest refinery in the United Kingdom on 
stream... At Antwerp, Belgium, proceeded with 
field work on a large refinery . . . at Durban, South 
Africa, started work on a refinery, and at Bombay, 
India, completed arrangements to build a new 
one... 


“Expanded Transportation 


In the United States, boosted pipe line capacity 
substantially, particularly in the South . . . Ordered 
twelve new ocean-going tankships, bringing the 
post-war total of those purchased or contracted for 
to 72... Began to bring Western Canadian oil to 
consumers in the Eastern provinces by means of 
two large, new Great Lakes tankers, with a third 
going in service this spring . . . In Iraq, Iraq Petro- 
leum Company brought near completion a new 
556-mile pipe line from the oil fields to the Medi- 
terranean. It will permit oil production in Iraq to 
be more than doubled in 1952... 


Advanced Research 


Put into the search for new and improved proc- 
esses and products a total of $23,100,000, one of 
the largest expenditures for such a purpose by any 
company... 
: ( . 
Continued Good Employee Relations 
The interest of the company and its employees in 
maintaining good mutual relationships resulted in 
another year without strikes or work stoppages 


in the domestic affiliates. This was an important 
factor in meeting the increased demand for oil . . . 


calls formore and more oil. So, not just to 
the 254,000 shareholders who own Jersey, but to 
people on freedom’s side all through the world, 
the two outstanding facts about our Annual 
Report for 1951 are: (1) Jersey affiliates again 
did their part in meeting the growing needs for 
oil; and (2) the competitive business system that 
did this job produced the earnings to help meet 
even greater needs in the future. 


As THE FREE WORLD GROWS IN STRENGTH, it 





FINANCIAL SUMMARY 


Standard Oil Company (New Jersey) 
and Consolidated Affiliates 
Total income from sales, services, 
dividends and interest 
Net income 


$3,863,317,000 
$528,461,000 

or $8.72 per share 
$249,599,000 

or $4.12 per share 
Wages and other employment costs $600,500,000 
Taxes charged to income $400,700,000 
Other taxes, collected for governments..$329,900,000 
Spent for new plants and facilities..........$381,824,000 
Number of shareholder-owners 254,000 
Number of employees 120,000 


Dividends 











We'll gladly send a copy of the full report if you wish one 
Write Room 1626, 30 Rockefeller Plaza, New York 20,N.Y. 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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U.S.P. 2,592,016. Double Impregnation 


Recovery. J. E. Penick to Socor Method of Producing a Pelleted Cata- 


Oil Company. | lyst. W. F. Engel to Shell Develoy 
. ed fron s anhvwdr s ent Company 
aeeee wiht » & ne lrocarbons The desired amount of a compound 
tacting this mixture with a HI f a heavy-metal promoter decomposa 
plex e HF present ble t the xide is dissolved in tw 
stare is aslectivel absorbed portions (A and B) of a solvent in such 
on 1 manner that portion A contains 8-12 


parts of this promoter per 100 parts of 


U.S.P. 2,591,719. Catalyst Regeneration a relatively inert catalyst carrier and 


Apparatus. ©. ©. Peay and R. M portion B contains the remaining amount 
Shirk to Houd Process Corporatior t the promoter. The carrier is impreg 
netruction is uimed of an at nated with portion B, dryed and cal 

itus ? tacting was t a bed ! ined at a temperature sufficient to de 
. Che 5 aC mpose the impregnant compound. The 
awwains g pera r sulting material is impregnated wit! 

f é t \, dryed at a temperature 








From the recovery of liquids entrained in dis 




















charge gases to the removal of contaminators to 
further processing, these simple knitted-wire 
pads are daily contributing to greater on-grade ' 
o 
throughput, increased efficiency and lowered Pe A Ber a 
‘= 
costs in refineries from coast to coast. aa,0 2 ’. 
lode COS 
Metex Mist Eliminators do just one thing re 9° Ya 0) +t 3 
oo 4 ~ “<= 
move liquids entrained in gases. The diagram - 
shows how they are doing it in stills, towers, 
cats, knock-outs, evaporators and other vessels. HOW IT WORKS 
(1) Gas passes through uid 
Efficiencies 95 and better ¢ Little if any pres- SRersting gas bubbles 
sure drop ¢ Easily installed in existing equip-  preduce fine spray of liquid 
re s. (3) Droplets are en- 


ment ¢ Made of practically any metal ¢ No 


valves or moving parts to service. 


n rising stream. (4) 





ets coalesce on knitted- 
wire surfaces to form large 


P 2 . drops that fall back agai 
Worth looking into, isn't it? For full information, the flow. (3) Gas passes on, 


write for free copy of “Metex Mist Eliminators,” freed from entrainment. The 
an &8-poge brochure that's packed with facts. liquid is returned 











RNY HN KOO OR 


METAL TEXTILE CORPORATION 


@ XNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 


$,4,0,¢.¢,0,0,0.¢, 
BARRXKRKKE 








horic acid, 20-49.5 percent of a 

adsorbent, and 0.5-5 percent 
od pitch resin insolubl p 

hydrocart sa nixed, The 
mposite t g and cak 


hat decomposing the mmpregnant 


compound. The material thus obtained 
is pressed into pellets and then calcined 


at such decomposing temperature 


U.S.P. 2,592,121. Regeneration of a Mov- 
ing Bed Catalyst at a Uniform Burn- 
ing Rate. J. A. Crowley 
Socony-Vacuum Oil Company Ir 
Details are claimed of a met 

regenerating a spent particle forn I 

tact material bearing carbonaceous de 

| 


ll 


posits The method allows t remove 
sufficient heat of combustion from the 
material treated to control the tempera 
ture of this material within predeter 


mined limits 


U.S.P. 2,592,775. Preparation of Catalyst 
Containing Silica and Alumina or 
Magnesia or Both. J]. P. West to Uni 
versal Oil Products Company 
An alkyl ortho-silicate is reacted 

a monobasic aluminum or a magnesium 
rganic acid salt or a mixture thereot 

it a temperature f 150°-300° ¢ and 

under a pressure sufficient to maintair 
at least a portion of the reaction mixture 
, 


in liquid phase he calcined product 


forms a composite catalyst 


U.S.P. 2,593,097. Zirconium Oxide-Sili- 
con Oxide Silver Catalyst Support and 
Process Using Same. W. F. Burt, J 
lr. Burt, and W. B. Ligett to Ethyl 
Corporatior 


\ thermally stable xidation catalyst 
containing silver has a support sist 
ing of 30-70 percent ZrO. and 70-30 pet 
cent SiO, The atalyst is readily fluid 
rable and is < mpose l ? 4a special 
particle size mixture This catalyst is 
particularly useful in the prod ‘ 
ethylene oxide from ethyiene 


U.S.P. 2,593,098. Organic Peroxides as 
Promoters for Silver Oxidation Cata- 
lysts and Process Using the Same. \\ 
FE. Burt to Ethyl Corporation 
An oxidation catalyst, particularly use 

ful in the production of ethylene oxide 

from ethylene, consists of 4-50 percent 
silver, a support, and 0.5-4 percent of an 
ganic peroxide, e.g. benzoyl peroxide 

U.S.P. 2,593,099. Magnesium Oxide- 
Barium Oxide Silver Catalyst Support 
and Process Using the Same. G 


Calingaert to Ethyl Corporation 
\ silver containing oxidation catalyst 
useful in the production i ethylene 





xide from ethylene, has a refractory 
support consisting of 10-20 percent Bat) 
and 70-85 percent MgO the balance 


being incidental impurities 


U.S.P. 2,593,100. Silver Catalyst Sup- 
ported on a MgO-A LO Spinel. G 


Calingaert to Ethy poration 
An oxidation cat oe contaming 4-50 
percent a has a support consisting 


f a spinel having MeO-Al,O, as the 

principal ingredient 

U.S.P. 2,593,156. Ethylene Oxidation and 
ae on Magnetite as Catalyst There- 
for. W. Lamb to Ethyl Corporation 


On a support consisting f FeO, of 
pinel ’ eal ats can ler ited 
spinel crysta Ss c S deposited an 

; ; u ’ 
amour 4-20) perce \g.0. The cata 

t rticular ful on ¢ 
lyst 1s parti a Se e produc 
tion of ethylene xide from ethylene 


U.S.P. 2,593,720. Supported Phosphoric 
Acid Catalyst Containing a Pitch 
Resin Binder and Its Preparation. M 
S. Bielawski t Universal Oil Prod 
ucts ( mpat \ 


Fifty-75 percent by weight 


a pl 
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doing the job 7! 


Ask Any TNEMEC User 


y, INC. 
131 Konsot City, Missouri 


Gentlemen: 
Send my COPY of your Catalog 


50 to: 


NAME 
FIRM N AME - 





Is there a gas 


we haven't met? 


Our Carrier Centrifugal Compressors have compressed more differ- 
ent gases on the job than those of any other manufacturer. We think 


experience like that is important to you. 


Maybe you work with butane or propane. Ethylene, methylene 
chloride, ethane or chlorine. Air, oxygen, sulphur dioxide or hy- 
drogen sulphide. All of these and many more have been used in 
our Centrifugal Compressors at some time or other during the 
past thirty years. So there's a lot of experience for you to draw 
upon when you call on Carrier. 

Carrier Centrifugal Compressors are available in standard designs 
from 2000 to 40,000 cfm, with three to seven wheels. In most cases they 
need no individual engineering. And they're built from standard, pre- 


tested components — you're sure of good performance right from the start. 


There's a lot more to our Centrifugal Compressor story, of course. 
Why not consult the Carrier office nearest you? Or write Carrier 
Corporation, Syracuse 1, New York, for the catalog, “Centrifugal 


Compressors for Industry.” 


re multi-stage Centrifugal Compressors than any other manufacturer. Here is 
n the job at a petroleum company. Skilled workmanship, precision inspections 
tests make Carrier Centrifugal Compressors the most dependable you can buy 
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1 catalyst useful in the polymerization 


and other conversion of olefins 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,590,869. Manufacture of Gas. 


W. ©. Keeling to Koppers Company 

In 
Synthesis gas is produced from hy 
carbon gas by first passing refractory 
granules downwardly through a heating 
ne while hot combusti products are 
passed uy rdl therethrougl The hy 
ver the 
stean 


U.S.P. 2,590,971. Hydrogenated Vinylcy- 
clohexenedimer. H. L.. Johnson and I 
I. Bondhus to Sun Oil Company 
A dimer of vinyleyclohexene is sub 
ected to the action of hydrogen in the 
resence f Raney nickel at a4 pressure 
2000 psi. and a temperature of 100 
5° C. until hydrogenation ceases. A hydro 
nated vinylcyclohexenedimer is formed 
hich is a colorless oil of the formula 
sHu, has the b.p. 121-2" C. at 8 mm 


and a refractive index np’ 1.5112 


U.S.P. 2,591,687. Process for the Manu- 
facture of Synthesis Gas. |). B. East 
man, EF. M. Barber, and B. Reynolds 
to The Texas Company 
Synthesis gas is produced by partial 

the cylinder of an internal 

lrocarbon fuel 


mmbustion it 
combustion engine of a hy 

ith an oxygen-containing gas contain 
ing at least 90 percent oxygen by volume 
Details of the process are claimed 


U.S.P. 2,591,699. Vapor Phase Treatment 
of Combined Gasoline and Water 
Phases of Synthesis Product with a 
Basic Compound. H. V. Hess, G. B 
Arnol and M. |! Drabkfn t The 
Texas Company 
The reactior mixt ! 

lropsch synthesis, contamime drocar 


ONS xygenated rganic compounds 


‘ ischer 
} 


and water, ts separated int was, a 


water, and an il 


phase Phe vil pt ase 
s fractionated into a gasoline and a 
gas oil fraction, The gasoline fraction 
s combined with the water phase The 
resulting combined phase is contacted in 
vapor state at ; mperature f 500 
1000° F. with a id basic alkali metal 
mpound for 
hydrolizing esters present and decar 
} 


Leal " 
alkaline eart 


voxylating acids. The composite is then 
again separated int a gaseous traction 
a water phase, and a gasoline fraction 
Alcohols and ketones are separately re 
moved from the water phi nad the 
asoline fr 


acti 


U.S.P. 2,591,700. Preparation of Synthe- 
sis Gas. L.. Jacolev and | German, 
Ir t The Texas ( mpany 
Details are claimed of a process for 

producing synthesis gas by partial com 

7 1, 


bustion of a stream of gasiform hyd 


carbon 


U.S.P. 2,592,589. Production and Separa- 
tion of Isomeric Isopropyl Naphtha- 
lenes. 1. Nickels t Koppers Com 
pany, Inc 
\ mixture of alpha- and beta-isopro 

pyl naphthalenes, as obtained by alkylat 

ing naphthalene under high pressure 
vith propylene in liquid phase at a tem 


Ny) 


TYPE 1-B 
Meets Most Requirements 
@ For light hydrocarbons at 
pressures up to 500 psi. 


@ Eliminates leakage and fire 
hazard on your process, vertical 
and split-case centrifugal pumps. 


@ Balanced washer construction 
means low friction, minimum 
wear, maximum life. 


a 


For Extreme Pressures 


@ Rugged and dependable. For 
high pressures up to 1,000 psi. 


@ Acartridge seal for all Petro- 
leum Products. Simple to install 
on largest heavy-duty centrifu- 
gal pumps. 


@ No need to open split-case 
pump housings to replace seal. 


WRITE TODAY FOR NEW ILLUSTRATED BULLETIN 
GIVING COMPLETE FACTS ON THESE TWO SEALS ® 


CRANE PACKING COMPANY 


ye 
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STEAM GENERATORS 


VG ©) 


GLASS vF 
2,000 pounds steam per hour unit installed at 
4 diana Farm Bureau Refinery, Mt. Vernon, Ind 


CLASS VS 
The Seelbach Horel, Louisville, Ky. is paves f\ 
by this 30,000 pounds steam per hour bo: Y 


A wide variety of industrial plants and other 
users of steam for power, processing, or heating 
have found these efficient Vogt Two-Drum Type 
Boilers to be the answer to their diverse steam 
generating requirements. 


Class VF units provide maximum capacity in 
limited floor space and head room, while Class | a ° 
VS is best adapted to installations not having “Tupical Users... 
such restrictions. Each has a large furnace volume 
and a high ratio of radiant heating surface. The FOOD PROCESSING PLANTS 
furnace design assures proper combustion of fuels 
DISTILLERIES @ HOTELS 
HOSPITALS @¢ CHEMICAL PLANTS 


PETROLEUM REFINERIES 


fired in suspension or with various type of stokers. 


A bulletin with general information and show- 
ing typical installations is available on request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND CHICAGO, ST. LOUIS. DALLAS, CHARLESTON, W. VA 


Petroleum Refiner—V ol. 31, No. 6 














aoe DEAN BROTHERS PUMPS /NC. 
perature of 180-20" C: in the presen Type R2R Centrifugal Process Pumps 


of activated alumina-silica catalyst, is de 
hydrogenated t btain a mixture of 
alpha- and beta-isopropenyl naphtha- 
lenes. These products are separated by 
distillation. The separated products are 
separately hydrogenated to obtain the 
alpha- and the beta-isopropyl naphtha- 
lene, separately 


U.S.P. 2,592,765. aN 7 of 
Hydrocarbons. ( Thomas and J 
{ Morrell to | SK Oi;l Products 
Company 
Hydrocarbons are contacted under de 
hydrogenation conditions with a com 
posite catalyst comprising 50-90 percent 
of AlLO,, 5-30 percent of kaoline or 
montmorillonite clay, and 4-20 percent 
of an oxide of a metal of the left-hand 
columns of the periodical groups V and 
VI. Dehydrogenation is effected 


U.S.P. 2,593,159. Processing of Synthetic 
Hydrocarbons. I. L. Malm to Cities 
Service Oil Company 
Details are claimed of a process of 

purifying a mixture of synthetically pro 

duced materials including hydrocarbons, 
oxygenated organic compounds and _—— 

water by fractional distillation and fur Type R2R Process Pump 

ther treatment of the fractions obtained 

DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R. Heavy 


pumps can be disassembled without dis- duty, process pumps are available in 
U. .. “ 2, = 250. Hydrocarbon Synthesis. connecting the suction and discharge pip- eighteen different sizes, enabling our engt- 
Black and K K Kearby t ing. By first removing the spacer from the neers to furnish units specially designed 
ue Oil Development Company spacer type coupling, and unbolting the and constructed for the particular work 
CO and H; are contacted in synthesis casing from the cradle the entire cradle to be performed 
me ; Bat and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. 
proportions and at synthesis conditions moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
with catalyst particles containing ferro discharge piping. 4000 RPM 
silicon from which 1.5-3 percent by = , ‘ 
weight of silicon (based on the total BUILDERS OF OUTSTANDING PUMPS 
catalyst) has been removed by etching SINCE 1869 
vith a caustic alkali solution. Normally 
liquid hydrocarbons are recovered, The CENTRIFUGAL and RECIPROCATING PUMPS 


catalyst may be used in fluidized state 
U.S.P. 2,593,446. Production of Cyclic 

Monoolefins. H. Heinemann to Hou 

dry Process Corporation 3510 

Monoolefins are obtained in high yields Horizontal, Single Style, Double 
from methyleyclopentane by catalytic Acting, Piston Type, Close Clear 
dehydrogenation over Cr:O,-Al,O, cata ance ro a handle 


40408 
lysts in the presence of 0.5-4 percent (by Close Coupled Centrifugal Pump 


veight of the methylcyclopentane) of an 
added aromatic hydrocarbon, such as 
benzene. Coke formation during the cata 
lytic dehydrogenation is substantially re 
luced by said additive 
3833 
4043 AA 
DESULFURIZATION Horizontal, Duplex, Double Acting, 


Pedestal —_ Centrifugal! Bide Pot, Piston Type, Oil Bath 
Power Pump 


U.S.P. 2,591,525. Process for the catalytic 

Desulfurization of Hydrocarbon Oils. 

W. F. Engel and P. van't Spijker t 

Shell Development Company 

For desulfurizing a hydrocarbon oil 
boiling above the gasoline range a lower 3556 
boiling non-paraffinic hydrocarbon oil is 


added in an amount sufficient to reduce Double Pedestal Bearing Centrif- Durable Duplex Packed Piston Pat- 
the critical temperature f the resulting ugal Pump tern Steam Pump, Side Pot Type 
mixture to at least 20° C. below the 
perating temperature. The mixture is 
then contacted with a sulfactive hydro ESTABLISHED [869 
genation catalyst, such as a molybdenum 


oxide-cobalt oxide-alumina catalyst at a DEAN BROTHERS PUMPS /NC. 


temperature at least 20° C. above the 
said critical temperature and between /NOIANAPOL/S /ND. 


325-450° C. while « mmpressec d to a den 
y 'ENTH ST. 
sity of at least 0.25 g/cc. The lower 327 W I 5 


boiling oil is then separated from the 
desulferized cll. Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
U.S.P. 2,591,946. Sweetening High-Boil- Representatives in Principal Cities 
ing Petroleum Distillates. J. H. Krause 
and T. B. Tom to Standard Oil Com 


3X6 R2RSM “4691 
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DURASPUN 
ZT 


v 


‘Cie-thal 
Nj eqbleiabha-¥ 


ou're looking at a polished section cut from a Dura« 
spun Centrifugal Casting...a casting with 12-14% 
chromium. It tells better than words of the high quality 
of Duraspun Centrifugal Castings. 


You get a fine, dense, uniform grain structure. Possible 
air pockets and blow holes are eliminated. Tensile 
strength is higher than with static castings. 


Order Duraspun if you need pipe or tubing. Sizes run up 
to 15 feet in length; up to 32 inches OD; and down to “ 
inch wall thickness. Odd shaped pieces can be produced 
providing a circular hole passes uniformly down the 
center. These, of course, require specially designed 
casting forms. 


If, before ordering or asking us to quote, you would 
like to know more about our work and facilities, send 
for our Catalog 3150. 





Patents 





pany of It 
A sour hydr 
with 1-15 perce! ’ umn ! 
ous KOH solution of 50-60 perc 
ontainine 0.004-0.1 
1mm the T 
und as an oxidatiwor 
xveen contami 
in amount about 
metrically eauivalent to the 


mercaptans present i 


contacting temperature « 


mercaptans are remoy 


sive color tormatior 


U.S.P. 2,592,523. Removal of Hydrogen 
Sulfide and Mercaptans from Gases or 
Liquids Such as Petroleum or Petro- 
leum Fractions. G. W. Ayers, M. J 
Geerts, and W \. Krewer t The 
Pure Oil Company 
Hydrocarbons containing H,S or mer 

captan are ntacted w a modihed 

resin obtamed by rez ng a svynthetn 
resin, such as a methacry vinyl 
an alky ! 
resin, with an am ! amine group 
are attached t } it molecules 
through alkoxy « ! acidic sulfur 
compounds are retained by the modifed 


vinvlidene cl 


resin and may be re« red therefrom 


U.S.P. 2,593,464. Process for Sweetening 
Hydrocarbon Oils, J. H. Krause t 
Standard Oil Company of Indiana 
Sour petroleum ils are ntimately 

contacted 1 the liquid state im the 

presence of tree oxygen at a temperature 
of 190-230° F. with a catalyst comprising 
copper fluoride and an inert adsorbent 
material and at least & per t by weight 


of water. Sweetened oil is recovered 


U.S.P. 2,593,761. Reducing the Mercap- 
tan Content of Petroleum Distillates 
with a Hydroperoxide. W. W. John 
stone t Universal Oil Products Com 
pany 
Sour petrolew listillate is treated 

vith tertiary butyl hydroper le " 

cumene hydroperoxide reduce 
mercaptan contel 

U.S.P. 2,593,851. Method of Removing 
Mercaptans from Hydrocarbons. R. H 
{ ‘ 


1 to Cities Service Refining Cor 


poration 
\ mercaptat < ming strean 
, ' 


Ir ' , 
| carly 


removed 


stream. Mer 
lrocarbons ar 

lutiwor 50-90 perce 
mercaptatr 

vcled 


pri 





PETROCHEMICALS 





U.S.P. 2,591,498. Process for Brominat- 
ing Xylene. J. L. Betts, Jr.. and A. | 
Chaney to Standard Oil Development 
( mpat y 
At least me somer t xviene s col 

tacted with bromine in the presence of at 

1 catalyst at temperatures of 0-150 
and pressures ft atmospheric t x0 
Bromo xylene and HBr are formed 
least one mole of the HBr is con 
tacted with a C, or C, diolefin at temper 
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WILSONI 


TO ECONOMIZE 


Here are seven good reasons why 
the Wilson Model R Cutter Head 
assures refineries and chemical 
plants faster, more thorough tube 
cleaning. 


1. Renewable Cutter Pin Bearings. No need to replace 
entire cutter head when pin bearings wear. 


2. Reversible and Interchangeable. When bearing wears 
on one side, just rotate it in its place for double service. 
When both sides are worn, it is only necessary to replace 
the worn bearing . . . not the whole set. 


3. Faster Cutting Speeds. The cutter pins revolve freely, 
new pin bearings reduce surface wear on the wheels — 
less friction all around. 


4. Low, Easy Maintenance. Self-aligning bearings are 
replaced with just a twist of the wrist. One nut opens the 
whole assembly . . . saves user’s time . . . cuts downtime 
for tube cleaning. 


5. Self-feeding and Non-tracking . . . won't cut tube 


surfaces. 

6. Extra Expansion. The special cutter pin bearing pro- 
vides for greater radial expansion . . . permits removal of 
deposits of more variable thickness . . . assures more thor- 
ough cleaning. 

7. Made from the “solid” . accurately made of alloy 
steel . . . greatest assurance of soundness . . . less likely 
to break in the tube. Tw 808 

THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, N. Y. 
Representatives in all principal cities 


CABLE AacOOREGS TVUSECLEAN”™. NEW YORE 


WILSON 


TUBE CLEANERS ¢ TUBE EXPANDERS 
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BEFORE 


AFTER descaling with 
Oakite Compound No. 32 


DON’T ROD OUT SCALE 


—Dissolve It! 


OAKITE COMPOUND No. 32 did all the work 
on this pipe—did it better, faster, far more safely 
than any mechanical method could have done it. 


This liquid acidic material dissolves scale and rust 
as it circulates—often makes dismantling of equip- 
ment unnecessary. Removes a// deposits—flows 
into areas inaccessible to rod and drill. Does not 
affect sound metal surfaces—does not change diam- 
eter of tubes and piping. 


Use Oakite Compound No. 32 to descale heat 
exchangers, diesel water-cooling systems, fraction- 
ating and absorption towers—to derust valves, 
fittings, steel shaft casings, chains, etc, 


FREE BOOKLET tells all about 
it. Ask your local Oakite Tech- 
nical Service Representative. Or 
mail the coupon—today! 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


gue INDUSTRIAL TE 
ev 


_ JAKITE 
——— aw 


INC. ag 


“47 emt a1s . metnoo®* 
nN. Y. 


OAKITE prooucts, 
| 508 Rector St., N.Y. © 
without obliga’ 


Scale and Rust.” 


tion, 4 copy of 


Please send me, 
“How to Remove 








HOW TO Improve 


PUMP 
PERFORMANCE 


aud Cut Costs 


Install Sims Pump Valves in your 

pumps and 

(1) Prevent stem and spring break- 
age. Exclusive double shock 
absorber built into Sims Valves 
stops opening impact damage. 
Stop wear. Long guide of ro- 
tator prevents cocking of disc and assures even opening. 
Keep seating surfaces leak free. Sims guarantees the valve disc 
will rotate and without mechanical friction . .. every time it lifts. 
It's cushioned top and bottom by liquid while it rotates. Wears uni- 
formly all the way around 
Stop valve slam and knock. Quiet operation is gained by cushion- 
ing moving parts and cutting resistance to flow through the seat, 
with patented inclined ribs. Reduced resistance means increased 
pump capacity—a 20% increase. 


WRITE FoR NEW CATALOG 


aeaye> VALVS CO., INC. 


145 HUDSON ST., NEW YORK 13, N. Y. » M& M BLDG., HOUSTON, TEXAS 


TURBINES 


TYPE UV MULTISTAGE 


© Available 
stages. 
from 100 to 4000, steam pressures up 
to O600F ga., 
non-condensing. Optional governor equipment and accessories adapt 


two to ten 
range 


with from 


pressure Horsepower 


750° F., condensing or 


UV Turbines 
Contact your Murray representative or write for Bulletin T-122 


MURRAY IRON WORKS COMPANY * BURLINGTON, IOWA 


to any mechanical drive within their capacity range. 
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ressures 


and p 


obtained 


atures of to 100° | 
of 0-50 psi. The product here 
is returned the xylene bromuinating 
step \ lead scavenging agent 


obtained 


U.S.P. 2,591,710. Production of Fused 
Cyclic Thiophene Compounds. H. | 
McCleary and L. W. Devaney to The 
Texas Company 
Carbocyclic and heterocyclic hydrocar 
ntaiming a saturated alkyl side 

f at least 2 C atoms and a hydre 
on a nuclear C atom adjacent 

reacted with H.S 

sulfide, 


bons « 


side chain are 
thermally labile 
t in the 1 

g., an oxide or sulfide of 
metal on a surtace-active 
at least 700° 
derivatives 


resence of a 


group VI 
carrier, 
Fused evel 


rature of 
thiophene 


at a tempe 


are formed 

U.S.P. 2,591.841. Hydrohalogenation of 
Unsaturated Conjunct Polymers. C. B 
Linn t rsal Oil Products Com 
pany 
An addition complex of HF and a 
volefinie cyclic hydrocarbon is reacted 


with HCl, HBr, or HI. The correspond 


ing halides are formed 


Unive 


U.S.P. 2,592,089. Manufacture of Mer- 
captans. P. F. Warner Phillips 
Petr pat 
In a process tor tl roduction ot 

stable aliphatic mer apti is from olefin 

hy m a mixed 
hol 
ne < 
olefins ar 
inds, the 
treated with 
; 


wer 
material 
adsorber remove Sat xygen co 
H.S in the pres 

th 


esis catalys 


U.S.P. 2,592,365. Condensation Process. 


Polymerizable Prod 


eizmant 


ntaciene 


U.S.P. 2,592,977. Production of Buta- 
Glens Monochlorohydrin. W. L. Towle 


va-Southern Chemical ¢ 


solution contaim 
f HOC! per liter 
1 under vigorous 

dissolved in an 
lene mon 
nperature below 
f butadiene to its 
Ss maintained 
le rat rt 

hlorous 


U.S.P. 2,593,440. Manufacture of Car- 
boxyl Compounds. H. J]. Hagemeyer 
Ir.. to Eastman Kodak Company 

] hatic olefin is rea 

water and/or a lower aliphatix 

temperature of 150-400° C. and 

700 atm. it 


a pressure of 4 the presence 


Petroleum Refiner 1. 31, No. 6 





Maybe it all does 
look pretty much 
the same at first 


glance. But when a 

firm has been mak- 

ing wire mesh for 70 years man and boy, there’s bound to 
be little more to it than meets the eye — a little more 
know-how in engineering and weaving, a little more quality 
— in the product, a little more service and satisfaction for 
PATENT NUMBERS [470149 . 2140477 . 627464 | the user. 














JELLIFF WIRE MESH is woven in all ductile metals 


Low Cost Protectidn | JELLIFF WIRE MESH te woven is at commercial wones 


JELLIFF WIRE MESH is woven in widths up to 72 inches 
for JELLIFF WIRE MESH is economical. Every foot runs true to 


HEAT EXCHANGER TUBE ENDS) "°°"; kk x 


JELLIFF WIRE MESH is a quality product and has been for 


In the past 31 years Conseco has provided millions of 
1 a“ : e 70 years. You can depend on it. 


Flowrites for tube inlets of heat exchangers operating | 
j 1 all applications. Tube inlets be- 
in afl industsicn and ofl sgptiontions. Tube tenes De Write today for full details about JELLIFF WIRE MESH, 


come eroded and worn long before the remainder of the “ - 
tube, and by reinforcing the inlets it is possible to JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
increase the effective tube life many times. CONSULTATION SERVICE on wire-mesh engineering. 


Flowrites—made of the same metal as the tubes— Address Department 16. 


are available in any length, diameter or gauge. They 


are easy to install and remove by unskilled help. When ’ 

Flowrites themselves become worn (instead of the tubes!), 

- il - : 

just pull them out and install new, longer Ceewelane, THE C. 0 JELLI FF MFG cor 
Get the facts from the 8-page Flowrite “proof” Rate 

booklet, available upon request. LER TROMES« 


RESISTANCE wind STRAINERS 


CONDENSER SERVICE & ENGINEERING CO. | ( Gletaidiialdiiimn Silag pois 


85 River Street, Hoboken, N. J. 








~ 5 Manufacturers and Jobbers 


of 


Scientific Instruments 


Manufacturers of 


Ac-Me and R. S. Specialties 


Flat Bore Yel-O-Bak Thermometers 
. Streamlined Hydrometers 

. Pulsometer 

. Pressure Hydrometer Jars 

Vapor Pressure Bomb 

. Diamond Core Drill 

. Thermo Plumb Bob Thermometers 
. Thermostat Temperature Controls 
High Pressure Consistometer 

. Smoke Meters 


Me Recording Gravitometer 
Ac-Me Specific Gravity Gas Balance 
Ac-Me Pressure Vacuum Pump 
R. S. Portable Vacuum Pump 

Mercury Cleaner 
>. Manometer 
. Dead Weight Gauge 
. Dead Weight Tester 
Orifice Well Tester 
5. Moisture Tester 
Complete Line of Scientific Laboratory ee CENTRAL SCIENTIFIC COMPANY 
Write for Bulletin No. 50 CHICAGO 


Also Complete Line of CENTRAL SCIENTIFIC SPECIALTIES 


REFINERY SUPPLY COMPANY GO 


Laboratory Apparatus and Supplies Oil and Gas Testing Equipment 
621-23 E. 4th St. Tulsa 3, Oklahoma 


HOUSTON BRANCH OFFICE and WAREHOUSE—2215 McKINNEY AVE., HOUSTON 3, TEXAS 
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WHENEVER YOU SEE 


furnaces like these, 6 


you can be sure 


they’re PETRO-CHEM ISO-FLOW design 


More than 1000 are in operation throughout the 
world in the petroleum, chemical and allied 
industries ... for all processes and for any 

duty, pressure, temperature and efficiency 

--- and all Petro-Chem Iso-Flow furnaces 





are pre-eminently satisfactory. 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 


i a a a s2N 6 
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HEAVY OILS AND WAXES 





U.S.P. 2,590,872. Method and Apparatus 
= — Treating Oil. W. W. kK 


4 


gases tr 
treating 


U.S.P. 2,590,923 Production of Rat re 
om ‘A S. 1 


— 2,591,570. Cutting Oil. S 


S 


U.S.P. 2,591,577. Lubricating Oil Con- 
taining Disulfide Derivatives of Or- 
gano-Substituted Thiophosphoric 
Acids. |. P. Mcl tt to St ur 
Cn) Dewe ment 
As 

ROM H.t HO 

ROCH.CH,O 
vhere R 
The a 

U.S.P. 2,591,586. High-Temperature Lu 
bricating Greases. \. J. M ava 


Sr iy 


U.S.P. 2,591 630 Brick Grease Composi- 
tion. L. W Kin 


pany 





After two years of development and test work confirmed in the 
operation of the large West Texas installation pictured below, 


HUDSON eeens ts 





A New Type Cooling System Integrated for All Process Plant Cooling Services, 
Combining the Economical Maximum Use of Air With Minimum Use of Water. 


In the COMBIN-AIRE the use of air for cooling 
is extended to include low temperature cooling 
services necessitating water cooling 
because of high ambient air temperature. The 
COMBIN-AIRE allows the use of air-cooling for 


total heat dissipation in all services. 


The COMBIN-AIRE is a combination of a 
Hl DSON water cooling tower with HL DSON 


air-cooled exchangers housed in one integrated 


previously 


structure. During periods of high ambient tempera- 
ture the inlet air is frst drawn through water at 
the bottom of the cooling tower. reducing the air to 
near wet bulb temperature, at which temperature it 


contacts the air-cooled exchangers. During periods 
of low ambient temperature the inlet air is used 
directly in the air-cooled exchangers and no water 
is evaporated in the cooling tower. 


When water in good quantity and quality is not 
available the COMBIN-AIRE has manifest advan- 
tages over any alternative combination of cooling 
equipment. 

Even when ample water is available and water 
treatment costs are low, comprehensive compari- 


sons will frequently indicate overall advantages 


of the COMBIN-AIRE system. 


* The COMBIN-AIRE unit is protected by United States patents 








COMBIN-AIRE ADVANTAGES 
LOW WATER CONSUMPTION. No water is used during 
cold weather. 
NO TREATMENT NECESSARY for cooling tower water. 
NO WATER LOSS as spray or mechanical carryover. 
NO CONDENSATION from effivent air. 
MINIMUM PIPING. COMBIN-AIRE may be installed 


y t to other process equipment. Use 
of tubular water cooled equipment for final coolers 
unnecessary. 

CLEAN AIR TO AIR-COOLED UNITS. During hot season 
oir is water-washed removing dust, sand and insects. 











; di n i 
’ 








HUDSON 


ENGINEERING CORPORATION 
FAIRVIEW STATION * HOUSTON, TEXAS 
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WATER COOLING TOWERS 


beaut and utility i\ 
the HUDSON “TP” design. These Top Perform 


on er embodvyvir ne but proven 


ive been success! illy combined 


olit design result in 





s for a given 


SOLO-AIRE UNITS 


HUDSON SOLO-AIRE UNITS for jacket water 
lir 


rolling i ~Oling, steam condensing and hydro- . , 
oz ; 


vapor condensing have found wide use, 


titable cooling water is im 


expensive to obtain Even where ade 
ind quantity of water is available 
titior nder which these units have 
ver alternative cooling meth 

ivailable for pressures up to 


juare ch 


ATMOSPHERIC SECTIONS 














~ 


HUDSON 


AE: ENGINEERING CORPORATION 
[. aay FAIRVIEW STATION * HOUSTON, o) 
fe Ty \ 2 
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U.S.P. 2,591,651. Stabilized Organic 
Compositions Containing Bis (Hy- 
droxy Alkoxy Phenyl) Alkanes. 1). W 
\ oe t Coandard 


4 i 2] Deve pment 


at grease Ir ne l, wax 
acke va ne and =minera il are 
gainst oxidative dete ration 
any t ft a bis 
x pher alkane 


U.S.P. 2,592,204. Mineral Oil Composi- 


tion. |. | sky and R. V. White 
Ss Va m Chl ¢ mpany Ine 

\ nera ntams a minor proj 
ar este pr t btained by 
i t ‘ a ( C, aliphatic 
i t ‘ Hl 4 alcohol t 
‘ Ca a tain mole 


al conditions and 


ting the resulting reaction mixture 
ammonia rganic amines. The 
sting and staming ot 
aces in the presence 

" 


U.S.P. 2,592,435. Decomposition Product 


Deposit Reduction. A. F. Lacombleé to 
hie Deve pment Company 

\ mineral lubricating oil or a gasoline 
tams a mimor am int of an oil 
4 it nitrar ine such as an 
N substituted hydrocarbon nitramine 
arniine The additive 

n of deposits 


U.S.P. 2,592,490. Method of Dewaxing 
Oil and Continuous Rotary Filter 


Therefor. |. P. Thomps Socony 
Vacuum Oil Company, Inc 
l ix trom at ily feed 
1 AX ike 1s 1 ned upot 
, 
t i ace ‘ losed 
am be " s < The 
, + 
‘ ’ " ‘ 
| 
‘ é " 
: : 
' s 
t at i at 
i \ sp 1 
2s 
‘ , 
‘ ‘ 


U.S.P. 2,592,497. Extreme Pressure 
RB 


Lubricant. W. EF. Wadde and | 
( ers t Sta aur Onl Development 
‘ i 
\ 1 « blended 
i i t i ~) ‘ < 
a PS ated de as of 
i " t | Iditive " 
4 x s t t« the 


U.S.P. 2,592,624. Cutting Oil Concentrate 
and Method of Making Same. | 


Veat and J. G. Parte Phe Stand 


ar 1 cl ¢ ’ pat tor 
\ ! ar! ¥ il vis 
‘ uns a er’’-sulfur 
cle 4 ! pr l t ained 
Db 4 Sp al n The a | pe 
; « : € are 1 ‘ / \ ‘ add 
The | rie sa polymer 
i produc fi Cy-( efins 


U.S.P. 2,593,381. Stabilized Paraffin Wax 
Compositions. 1). W. Young to Stand 


ard Oil Development Company 
\ paraftir ax ntaining 0.3-0.65 per 
ent by eight { 1 is mixed under 
tat vith 0.2-0.4 percent 
ylene copolymer of 50 
vrene content at a tempera 


e parafiin wax 
btained which has 
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he properties of wax containing less Advertising Council Launches 

than 0.3 percent ot C - f M E 

USP. 2503496. Addition Agent ana ~o™potgn Tor more Sagmeers 
Mineral Oil Lubricant Compositions \ current critical shortage in the 
Containing the Same. H. G. Smith and Unite - States of engineering manpower 


r. L. Cantrell to Gulf Oil Corporation x industry and the detense effort has 
prompted The Advertising Council t 


\ mineral lubricating oil contams a pre i 
minor amount tf a pre duct obtained accept an advertising campaign to urge 
by heating a paraffinic base lubricating qualified high school students to con 


il with P:S, with a surface active silica sider engineering as a career. The re 
| quest for the campaign came from the 


ontaining catalyst below cracking tem 
| Engineering Manpower Commission of 


perature and further reacting the result 


ing product at a temperature of 300-400 the Engineers Joint Council. To help 
vith an este! f the formula meet the situation, the Council’s cam 
R-C-O-R, wherein R and R, are aliphatic paign will point out to high school stu 
O ents and their parents the opportunities 
radicals at least e of whi s olefini that exist in engineering today and in 
and the sum of C atoms being at least the vears to come, and the advantages 
16. The additive confers improved bear f engineering training in qualifying 
ing corrosion-inhibiting properties on the y me men tor positions ot leadership 
lubricant n many frelds 





cut lamin 
the WELD that Never Fails/ 
fi 


Kerrigan grating is a one- 
piece INSEPARABLE unit. 
Bearing bars and cross- 
bars are WELDFORGED 
by Kerrigan's exclusive 
process into ONE PIECE. 


maximum light and venti- 
lation, a minimum of 
installation and mainte- 
nance expense, and long 


WRITE FOR CATALOG 
AND SPECIFICATION SHEETS; 


and for a copy of “A PICTURE STORY 
OF KERRIGAN” which shows how 
KERRIGAN Weldforged steel grating is 
custom engineered . . . and how Kerrigan's 
Never-Fail Weld stands up under the severest kind 
of punishment, Just write on your letterhead for 
free copy. 


















KERRIGAN IRON WORKS, INC. 


NASHY é TENNESSEE 


GRATING Z 
GENERAL SALES OFFIC 74 M te Ay Y 
DIVISION a ice. 2 ADISON E N C 


O-West SALes OFrrice 2725 w PETERSON Ave CHICA 
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Its good business 
‘to plan with 
Eagle-Picher 

Insulations.... 








Pn 
ra 


Eagle-Picher Insulations offer 
more heat-conserving efficiency per dollar 


Eagle-Picher Industrial Insulations are the natural choice of smart-thinking 
purchasing agents, plant engineers and other executives who are concerned 
with production efficiency and economy. They rely on Eagle-Picher 
Insulations to cut costs ...to provide equipment with the highest possible 
thermal efficiency ...to help guarantee precise temperature control. 


Petroleum Refiner 








Eagle-Picher Mineral Wool Blankets 

The answer to the problem of 
efficiently insulating flat or curved 
surfaces on larger types of heated 
equipment. Mineral wool is felted 
and secured with flexible metal 
fabric. Outstanding physical and 
chemical stability for maximum re- 
sistance to water, steam, corrosive 
fumes and normal vibration, 


Eagle-Picher Insulations 
are top-flight performers every time! 


You save time, power and money with this hard- 
working team* of outstanding insulations: 


Insulating Felts + Supertemp Blocks + Blankets + Loose Wool + Pipe 
Covering + Stalastic + Insulating Cements + Fireproofing Cement + 


Diatomaceous Earth Block. 


Eagle-Picher authorized contractor-distributors 
are skilled thermal engineering specialists. 


They can help you control temperatures accurately and efficiently. 
They know how to help you solve difficult insulation problems. 


Eagle-Picher insulations are available where 


and when you need them. 


Fast delivery is assured by authorized distributors strategically located 


from coast to coast. 


Eagle-Picher Super 66" insulating 
Cement — An all-purpose, rust-in- 
hibitive, extra-adhesive insulating 
cement. Provides great coverage... 
retains thermal efficiency. Dry cov- 
erage, 50-55 sq. ft. 1 inch thick per 
100 lbs. Efficient up to 1800 F. Re- 
claimable where temperatures do 
not exceed 1200 F. Easily applied 
on all kinds of surfaces. 


Seeceeseceese eee *A typical team of hard-working materials eeoecceceveceeeee 


Eagle-Picher insulseal — Protects in- 
sulation with a tough, weatherproof 
coating. For temperatures up to 
450 F. Smooth troweling qualities 
assure uniform coverage, proper 
thickness. Protects against air in- 
filtration, fumes, rain, snow and 
vibration ... withstands severe all- 
weather service. Dries to a smooth 
rich black. Washable. 


THE EAGLE-PICHER COMPANY 


Since 1843 + General offices: Cincinnati (1), Ohio 
Insulation products of efficient mineral wool—for a full range of high and low temperatures. Technical data on request. 
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is the Yuan: 
ANGLE 
onthe (|{.— | 
female end ee 


CATAWISSA UNIONS ARE A 
55° ANGLE ON THE FEMALE END TO | 
A BALL ON THE MALE END. . . ASSURING 
A PERFECT SEAL EVEN "THOUGH THE PIPE IS NOT IN ALIGNMENT! 


m PERFECT SEAL 9 
catawissa A unions 


are made by 
union specialists! 





see the complete line ... write for Catalog 11 
@ type for every use... all temperatures, all pressures! 


CATAWISSA VALVE & FITTINGS CO. 





25 MILL ST. CATAWISSA, PENNA. 


BLAW-KNOX GRATING 


Talsied cross bar prevents slipping. 
7 SAFER FOOTING 

2 GREATER STRENGTH 
3 LONGER LIFE 


-»» GIVES BETTER 


SERVICE ON 
4 LOWER MAINTENANCE 
S| COUNTS 5 MORE OPEN SPACE 


Bring your open steel flooring problems to Blaw-Knox 
for expert help. Bulletin 2365 sent on request 
Grating Department 
BLAW-KNOX DIVISION of Blaw-Knox Company 
2005 Farmers Bank Bidg., Pittsburgh 22, Pa. 


Ei lectroferged 


BLAW-KN OX STEEL GRATING 


CLEAR VISION 
FOR 
TOUGH JOBS 


alt 


(ya 
158M 


BRAND 


SIGHT GLASSES 


Whether for observing operations 
under heat or pressure, (or both), 
you get safe, sharp visibility with 
PYREX Brand Sight Glasses at no 
EXTRA cost. They resist clouding and 
pitting. 

Well balanced properties of 
chemical and heat-shock resistance 
provide PYREX Brand Sight Glasses 
with the durability required for 
tough jobs. 

Available in two types—Mold 
finished for low pressures— Annular 
Edge for higher pressures. Made to 
close tolerances which assure tight, 
accurate fitting. Replacements are 
reduced . . . costs lowered. 

Order PYREX Brand Sight Glasses 
from your Mill Supply Distributor. He 
also stocks PYREX and CORNING 
Brand Tubular Gauge Glasses, 
MACBETH Brand Flat Gauge Glasses, 
PYREX Brand Oil Cup and Lubri- 
cator Glasses. 


CORNING 
GLASS WORKS 


Corning, New York 


VISIT THE CORNING GLASS CENTER () 
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all sizes receives special emphasis. The documenting American chemical tech- 
volume outlines principles which can be nology. Volume II contains the same 
BOOKS of applied to larger and larger files and de factually authoritative pattern laid down 
scribes all makes of equipment and cards by its predecessor. Twenty-four recently 
currently available. It is the only book developed chemical processes, all now im 
Current Interest covering both hand a1 d machine-sorted operation on a full scale production level, 
punched also the only one are described in the light of the follow 
‘ lementary instruc ing essential details 
rs succeed im tie Background, including commercial and 
ng the mats 1 t uses of punched technical history and the origin of pres 


. 
+s cards together in rms of basic opera ent installation; description of plant i 
Piping, Pressure Vessels tions and fundamental theory stallation, including design details of 


Simplified Piping and Pressure ‘ 
Vessel Design, Dr. Alois Cibulka, Chemical Processes 
' ng ¢ 


Gulf Publis 


non-standard items; description of proc 

ess and operation of plant; economies of 

mipany oo Modern Chemical Processes, Vol- process, mcluding raw materials and 

x 2008, Houston 1, Texas ume II, edited by /ndustrial and Ing: processing cost breakdowns, plant in 
neering Chemistry staff, Reinhold Pub vestment and amortization; personnel 
lishing Corporatio 330 WA 42nd and future prospects, including techno 
Street, New rh 5 logical improvements of the process and 
his is the second v« in a series changes in the industrial picture 


HOW IS YOUR EMERGENCY 
STOCK OF WELD + ENDS? 
Russian Journal Translation 


Cross Index of the Journal of When an important pipeline goes down for emergency 
General Chemistry of the USSR repair it costs several thousands of dollars just for inter- 
Se _ ae = wc? We “ pad rupted service. At times like that you wish you had a 

New $5 dozen extra welders. It’s then that WELD+ENDS really 
pay for themselves. 


FO 


AND 
WMELD+ 


Pipelines sections quickly 
. 


Punched Card Systems 


Punched Cards, Fdited by Robert 

( ase and James W. Perry, Reinhold 

Publ i" Corporation, 330 W. 42nd 
t York 18. $10 

mpre ensive summary oT 

es (and punched cards 

scientinc mtormation 

s presented in this volume 

describes in detail how t 


| codify for immediate reference 
literature of science through the PIPE Li b DEVEL PMENT COMPANY 
unched cards. The treatment ts 


tcly realistic. Mechanical han- 95 36 EUCLID AVENUE . CLEVELAND 15, OHIO 


peration card systems of 
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and high temperatures, more and more nickel 

has been directed to special fields in the past 

tew years. Sponsors of the joint chemical and pe- 

troleum conferences are shown herewith. In the 

A b °o u t E Q U I p AA E | T a n d usual order, front row, they are: R. J. Gallagher, 
Metal Goods Corporation; J. F. Mason, Inco; 

s ca oi Vv | Cc E 4 u lie rs = 5 ——— my | et ee ~. — 
ds Corporation; Dr. W. A. Mudge, Inco 

PP Rear: Dr. E. N. Skinner, Inco; B. B. Morton, 


Inco; and H. T. Gregg, Metal Goods Corporation 


Schlueter, Refinery Supply 
President, Presented Medal 

At the NGAA meeting in Houston re 
cently, W. A. Schlueter, president of Re 
finery Supply Company of Tulsa, and 
vice president of Central Scientihc Com 
pany, was presented with a medal for 
helpful instrument service in the at 
ural gasoline industry. Schlueter’s cot 
tribution to the standardization of test 
ing methods in the petroleum industry 
woes back over 40 vears, during whicl 
he helped develop several instruments 
mportant im the testing ot materials 
He is a member ! American Petro 
leum = Institute American Society o 
esting Materials and the Scientific Ay 
paratus Makers Associatiot tf America 


and a director e International Pe 


t 


troleum Exposit 


TECHNICAL CONFERENCES—Two of the largest privately sponsored technical meetings ever 

held in the Gulf Coast Area were conducted jointly by the Metal Goods Corporation a the Leeds & Northrup Purchases 
Internationa! Nickel Company in Houston recently. The conferences were held concurrently and 125-Acre Pennsylvania Tract 
featured discussions on the applications of nickel in the chemical and petroleum industries. The The purchase of a 125 
meeting wos attended by 110 representatives from major chemical companies. Speakers at the land at North Wales, Pa 
conference pointed out that today there are more than 3000 alloys in which nickel is an important delphia suburban area, has 


constituent. Because of the outstanding characteristics of its alloys, especially in resisting corrosion nounced by Leeds & Northrup 


acre 
in the 





Carefully Controlled 
Manufacturing to these 
Specifications Means 


DEPENDABLE 


UNIFORM 
QUALITY 

= EE 

: = 


oh 
4, "ed 4. T — ; 
— of 
re ] ae be co. 


TULSA, OKLAHOMA, P.O BOX 1776 HOUSTON 13, TEXAS, P.O. BOX 4625 
PHONE 72-1538 TWX-HO 175 PHONE CA-7293 
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A “NATURAL” for GASOLINE PLANTS 
sa . + the triple-thrifty 
Ingersoll-Rand Turbo-Blowers 


Vv LOW IN POWER COSTS 
Vv LOW IN MAINTENANCE 
v HIGH IN AVAILABILITY 


a7 \ 


q 


S\ 


In Natural Gasoline Plants, Catalytic Cracking units, and wherever large 
volumes of air or gas must be compressed to moderate pressures, over 
3,000,000 horsepower of Ingersoll-Rand Turbo-Blowers are repeatedly 
proving their economy and dependability. 


i —— — — — —  _ __- 
“ 
SS 








They save on power costs — through higher sustained efficiency, year 
after year. They save on maintenance — because they require less of it, 
even under the most severe operating conditions. And their high avail- 
ability avoids costly shut-downs — keeps them earning money by main- 
taining maximum production. 














Whatever your blower application, Ingersoll-Rand can design and sup- 
ply the Turbo-Blower that's right for the job—a blower you can depend 
on for constant delivery of air or gas at the lowest cost. Sizes: to 21,000 
hp, to 110 psig and higher, to 155,000 cfm. 


Ingersoll-Rand 











11 Broadway, New York 4, N. Y. $53.12 


COMPRESSORS + AIR TOOLS + ROCK DRILLS - TURBO-BLOWERS 
CONDENSERS + CENTRIFUGAL PUMPS + DIESEL & GAS ENGINES 


Two Ingersoll-Rand Turbo Blowers in a Nat- 
ural Gasoline Plant, each handling 38,600 
cfm of casinghead gas from 9.74 psia to 36.8 
psia. They operate in parallel, without a 
spare, on continuous service. Drivers are I-R 
4200 hp steam turbines. 
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THERM-ENOMICS by Baldwin-Hill 


row Keeping Heat 
in @ Vulcanizer 


Ls 
fe 


MEANS ALL-AROUND SAVINGS FOR YOU 


== 


ea 





1. Wrap B-H metal-rein- 
forced Black Rockwool 
Blankets around the vulcan- 
izer's external surface — butt 
blanket edges carefully to se- 
cure a blending interlock 
B-H Blankets are excellent 
insulation for any curved or 
irregular surface and give 
protection up to 1200°F ’ 
aa 
2. Bind blankets with gal- % “~ 
vanized steel bands, but 


FORGET about wrapping 

the blanketed area with wire 

or metal fabric. The metal- one Compote DIRECT ROUTE T0 LOWER 

reinforcing layer built into . 

every B-H Blanket forms a Sfittilicy PLANT MAINTENANCE 
perfect binding and base for 

hinishing cement 





The direct and indirect expense of 


3. Apply one thickness of N . 
Powerhouse Cement — let it replacements of short-lived refinery pipe lines 


dry and paint the finished 


coat. B-H Powerhouse Ce can be reduced, or ay oided altogether, 
ment forms a perfect bond at ir ipe. This 
4 4 pipe. hi ee 
with the B-H Blanket and by the use of cast iron piy 1 has been 


dries quickly to a smooth, y , eries whose maintenance 
Pd ne proved by many refineri maint 


paintable surface : 
costs have been lowered by replacing 


l ll insula « > 2 ; ; ; 
Baldwin-Hill insulations are designed for more than other pipe materials with cast iron. 
effective, efficient heat saving they're also 
designed to save you time and money Therm- A relativ ely low first-cost material, cast iron 
enomically. Send for complete information today 





pipe is usually cheapest in the end, for many 


Economics of engineered heat control. - “ee . 
refinery applications, because of its stubborn 


Baldwin-Hill resistance to corrosion. Available with 
ere bell-and-spigot, plain end and flanged, or 

with standardized mechanical joints. 

Cast Iron Pipe Research Association, 


Thomas F. Wolfe, Engineer, 


1015 Peoples Gas Bldg., Chicago 3, Illinois. 
() POWERMOUSE CEMENT 
(Wigh-edhesion, Block Rochwoo! Insulating- Finishing Cement) 


nee CAST TRON PIPE 
FOR LONG LIFE AND ECONOMY 


SALOWIN-HILL COMPANY, 782 BREUNIG AVENUE, TRENTON 2, H. 3 
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h ultimate u ot the tract 


pany. Althor 
remains t v determine: engineer 
ing surveys, the company contemplates 
moving t the new locations certain 
yperational or laboratory units from its 


main plant in Philadelphia 


American Meter Company Names 
Two-New Sales Appointments 


Bertram S. Truett has been recently 


appointed district sales manager in Sar 


ad 


Truett 


Iward L.. Wynne has 

sales representative in 

les territory of Americat 

mpany. Truett has been wit! 

an Meter since 1937. He was a 
ngineer in the San Francisco di 
until 1942 when he went on active 
Navy. After the war, he 

the San Francisco office 

vith the company since 

the past vear he has 

1 1 tact t 

+} 


ation witl e con 


f meters Prior t 
American Mete 

rmy Air Forces 
the Minnesota 


me ( mpany 


A. O. Smith Makes Will Cain 
New Orleans Representative 
Will Cai 


rle ir 
Smit 


sales engit 
O. Smit 

staff. He wil 

pr ess equipn 
line pine 
lustrial 
vertical 
pumps. Pr 
equipment 
4. ©. Smit! 


Will Cain 


in several it ’ mmunities of the 
Mid-South, inclu g refineries at Bator 


Noree 


Rouge an 


Franklin Shareholders Vote 
Construction of Warehouse 


At their annual meeting, the share 
holders of the Franklin Supply Com 
pany approved the directors decision for 
the establishment of a new warehouse 
at Casper, Wy Dan Nye, formerly at 
Oklahoma City, Okla., has been trans 
terred as store manager at Casper. Rob 
ert Brewster has been appointed dis 
trict manager at Oklahoma City. Jene 
Harper, president, advised the share 


s D 
e s 2 


VERTICAL TURBINES 


Economical—De pendable ... for 
PUMPS + FANS « COMPRESSORS 
Featuring: — 

e SOLID STEEL ROTOR .. . gives high 
efficiency for low-speed, direct drive. 


e LABYRINTH SHAFT SEAL .. . positively 
prevents leakage. Eliminates wear and 


. 
— . 
eee 
r 


> 


seizing. 
Available in various types and frame 
sizes up to 600 Horsepower. 





ormation on how Whiton Turbines 


Il inf 
alee write directly to our 


can fill your requirements, 
Turbine Division. 








WHITON MACHINE CO. 


NEW LONDON 14, CONN., U.S.A. 








ew 


REFINERY ERECTION CRANES 


for Kent 


4—3000-B Manitowoc 50-ton Cranes, 120 ft. jib 
1—3500 Manitowoc 60-ton Crane, 120 ft. Jib 
2—3900 Manitowoc 65-ton Cranes, 130 ft. Jib 


*« 


LEE CONSTRUCTION COMPANY 


1600 North 75th St. 
P. O. BOX 253 HOUSTON, TEXAS 


Phone: WEntworth 5551 
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Somerset Refinery now operates this 400 barrel per day 
Cycloversion unit to desulfurize straight run gasoline. The upgraded 
product helps Somerset materially in meeting current 

marketing specifications. 


This small, simple unit was constructed on site. Two regular 
plant employees erected the unit with minimum expense in les$ 
than five weeks. No shutdown time was required in 

the rest of the refinery. 


How about letting Perco Processes help you? 
Write us for additional information. 


Perco Division PHILLIPS PETROLEUM COMPANY Bartlesville, Oklahoma 


*A Service Mark 
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holders that in accordance with their de- 
cision reached during the last meeting, 
the Franklin Pipe & Supply, Ltd., had 
been formed and authorized to do busi- 
ness in Canada. Company headquarters 


will be situated at Edmonton, Alberta, 


Canada 


J. M. Dumser, J. P. Howland Named 
In Wolverine Tube Promotions 
of J. M. Dumser 


lhe appomtments 
as director of sales and John P. How 


MODERN ENGINEERING demands precise standards of 
heat insulation performance. Pabco's Precision Molded 85% 
Magnesia combines the time-tested superiority of Magnesia 
with precision molding to give you a light weight insula- 


Dumser Howland 


as sales representative in the Dal . 
Texas, area have been announced tion manufactured to very close tolerances. 
the Wolverine Tube Division of Calu 


the 


net and Hecla Consolidated Copper 


Company. Coming to Wolverine in 1951, APPROVED 
Dumser has held the position of general ENGINEERING 
Dumser replaces George SERVICE , EASIER TO CUT 


sales manager 
UNIT 
nll , * tre ‘ s < 
s full time t peration and sale Pabco Precision Molded 85% Magnesia cuts 


D. Potter wl has resigned to devote 
Steel Company of , 
easily and cleanly. That's because Pabco's 


W 





gram of 
h he is i resident 
F s manufacturing methods give you “ductile 


vii 

Howland, tl new Dallas area sales ‘ 
presentative, was ! pr amne riy in various s strength and firmness unprecedented in the 

iles capacities at Wolverine Decatur held of t | , 

ae:0) : >a F ateria 

Mill prior to | present assignment. He 1eld of heat imsulation materials 


1} arters in Dallas 


Beckman Instruments Forms 
Special Products Division 
. : BLOCKS SCORE CLEANLY 
m I nstrun I ° nc., Ne T A < 
, Pabco Precision Molded 85% Magnesia 
Blocks score quickly and cleanly. So impor 


tant when splitting, or when preparing 


hinges” for application to large rounded 


surfaces 


Because Pabco Precision Molded 85% Mag 
nesia is molded to exact final size and thick 
ness, its surfaces are smoother with a fin- 
ished “rind.” Easy embedding of tie wires, 
a stronger surface and a faster, easier 


clean-up! 


Brown Succeeds Ankeny In THE DEPENDABLE STANDARD — **MODERNIZED”’ 


cae PABCO PRODUCTS INC. 


e Compar Ir filling 
- INSULATION DIVISION 
New York 16 


‘ 


reated by the relocation of 
Ankeny to Phoenix, Ariz San Francisco 19 
is a mechanical engineering grad Manufacturers of Heat Insulation 
Virginia Polytechnic Institute Since 1920 
graduation he served with the FABCO ENGINEERING SERVICE UNITS IN ALL PRINCIPAL 
Martin Aircraft Company before 


CITIES 
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Kerotest-General Twin Seal Valves on o Separator Manifold. 


IKEROTEST 


GENERAL 


NON-LUBRICATED 


TWIN SEAL 
VALVES 


v Shuts off Vapor-Tight 
v Easy to Operate 

Vv No Lubrication 

¥ Quick Operation 

V No Scoring or Galling 


ee Ly “ree 


~~ 
TYPICAL USES 


PROPANE NATURAL GAS 
BUTANE LIGHT HYDROCARBONS 
GASOLINE LIQUID NITROGEN 
LIQUID OXYGEN CARBON DIOXIDE 
CRUDE OIL COMPRESSED AIR 


The Kerotest-General Twin Seal 
Valve is recommended for gas and 
liquid service in a pressure range 
up to 5000 psi at 200° F. Seats shut 
off vapor-tight—no galling or scor- 
ing. Operates without lubrication. 
Special trims are supplied for cor- 
rosive service. 


WRITE for descriptive bulletin giving 
full specifications. 


Petroleum Refiner 





engineer 
tment, had 
e, estimating, 


i sales engineer 


Oliver Filters Names Oliver 
Executive Vice President 
‘ t 1 ! Directors i Oliver 


as announced the 


Oliver 


Metallizing Division Set Up 
In St. Louis By Nooter Firm 
Noot ration | 


( ‘ 


Meyer 


ude Walter 
\ Peressin, 
raven vice 


secretary 


Eastern Division of Midwest 
Piping Moves to New Quarters 
I \. Kerl executive vice presi 
i Midwest Piping & Supply Com 
! is announced the transfer 
f on offices to 50 
York, in March 
les approximately twice 
ccupied formerly, and 
eet the needs of the 


npany officials said 


Welsh, Worthington Veteran, 

Receives 25-Year Service Award 
Alvin F. Welsh, veteran of 25 years 
ice with Worthington Pump and Ma- 
Corporation, Harrison, N.J., re 
ved a sapphire-studded service pin in 
an informal ceremony in the reciprocat- 
ing pump sales department, of which 
Welsh is manager. After attending St 
Mary’s College, St. Mary’s, Kans., Welsh 


started as an estimator at Worthington’'s 


0A nnouncing a New 


INTERNATIONAL 


headline achievement-a truly sensational stepin the 
science of Chemical Mixing-a new and important 
concept in the field of Fluid Agitation .. . 


The INTERNATIONAL STABILIZER-BAFFLE 
stems from International's pioneering research 
in the Science of Mixing as a basic Chemical En- 
gineering Unit Operation. e It prevents ineffec- 
tive mass rotation and creation of a liquid 
vortex. @ It induces top-(o-bottom turnover in- 
stead of non-useful horizontal swirl. e It is an 
anti-settling and anti-layering device, improv- 
ing the flow pattern produced by helical propeller 
type mixing elements. 


The INTERNATIONAL STABILIZER-BAFFLE 
eliminates the whipping of free-end suspended 
vertical mixer shafts, with no appreciable side 
thrust exerted on the shaft. It prevents shaft 
failures which would otherwise occur from 
critical speed considerations. It makes possible 
the use of long thin shafts, up to 10 ft. in length, 
without the use of steady bearings or step bear- 





The International - 


STABILIZER BAFFLE 


ELIMINATES MIXER SHAFT WHIP—AND LIQUID VORTEX occuring 
out the INTERNATIONAL STA- 
ings. It eliminates the need for submerged BILIZER BAFFLE, ender ex- 
bearings with their attendant maintenance and 
repair problems. Consumes little space and 
need not rest on the bottom of tank. Thus, +». Im. 
there is not the usual “‘dead"’ volume as with — ~ on a 
ordinary tank baffles. It con be readily someves oe wise Pd 
for cleaning purposes, if necessary. Informative above plies : = he -- = 
Literature sent on request. _ splitting of helical stream, causing 
the flow to follow a radial path to 





INTERNATIONAL MIXERS 
are now being used through- 
out the world for all indus- 
trial applications. They are 
available in all metals and 
coatings and for all 
power sources of cur- 
rent characteristics. 


INTERNATIONAL sales engineers 
are available in your area to help 
you with your mixing problems. 
These sales engineers are right be- 
hind the International perform- 
ance and workmanship guarantee. 





Send for Catalog — 


TECHNICAL SUPPLEMENT Me. 111 
OM STABMIZER BAFFLE 


} CATALOG 74 ON 
PORTAGLE MIXERS 


} CATALOGS 73 & 76 ON TOP AND 
HOE ENTERING AGITATORS 


) CATALOG 120 ON CHEMICAL 
LL PROCESSING EQUIPMENT 


INTERNATIONAL ENGINEERING, INC. 
NEW YORK oy) ee], meme). ile) CHICAGO 


15 PARK ROW 407 S. DEARBORN 
WORTH 2-2580 WABASH 2-0733 
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lulsa office in 1925, be« 
in the Los Angeles 

to the Kansas Ci 
sales engineer er 
was transferred 
Pump Division 

which he was 

Wels! makes is 
Place, Verona, N.] 


STAINLESS-STEEL : coop 
CONSTRUCTION | Oil Well Supply Division 

—welded—more Promotes Melvin F. Jones 
durable, sensitive, 
Pressure tight, cor- 


The promotion of Melvin | 
rosion resistant. ast a 


manager of the Gult ¢ 
Steel's Oil Well Suy 
ply division has beer 


announced. Jor 

who will be locate uW 

Houst has serv 
DIAL THERMOMETERS aye keg 


sales staff at 


react instantly to temperature changes! Dallas, Texas, offi 


since 1948. He 


@ The superior dampening in less steel .. . backed by 35 years of ceeds | 
ROCHESTER Dial Thermometers _ instrument-making experience ... sane gecedl 
will never “set-up” or “freeze” the Rocnester Dial Thermometers are 
pointer in one position. It assures ideal for heavy-duty service. And 
fast, smooth action at all times. they're made to meet U.S. Air 
New bimetallic elements never Force specifications. 
“tire” ot lose their accuracy . . Order them today from your 
take violent temperature change Rochester Representative or write 
without error in indication. for further details. Rochester Man- 
Made of corrosion resistant stain- ufacturing Co., Inc., 38 Rockwood 
St., Rochester 10, N. Y. 


Coast area 

past four years, w 
has been transfert 
to Dallas as assistar 
to the veral mat 


ager # sales ] 
? 


iS a veteran of 23 
Supply division, | 
with the accounti 
burgh, Pa., an 
ne was transterr 
department at 
Manufacturing Company, inc. and in 1939 he 
a a 


auditor f 


4 38 Rockwood St., Roch 10,N.Y. & ’ 
21444 ockwood St., Rochester Qa, he was pr vot 


DIAL THERMOMETERS GAUGES AMMETERS ee Baan f 
vosition until hi 


Harnischfeger Announces 


. Two Personnel Promotions 
A Che Harnischfeger Corporat 

x (4 fad announced the recent personr 
tions of M © Monsler — 


Stephens Filling 
Monsler is nm 


feger’s welder 





ivineg 


Combination 
SEPARATOR-FILTER-AIR ELIMINATOR 


FOR REMOVAL OF BULK QUANTITIES 
OF WATER, SCALE, ROUGE AND AIR- 


SEND FOR DESCRIPTIVE New Sales Engineer Added 
BULLETIN FEQ-S1 To Taylor manemens sett 


\ ne 
M 


.. from Refinery or Gasoline Plant Process Streams, Pipe Lines, Tank 
Car Loading, Marine Refueling, Truck Loading Racks, Airport Re- 
fueling Trucks, and Airport Refueling Systems 


Wherever gasoline or light oils may be contaminated by water, 
scale, muck, or air—EXCEL-SO can be depended upon to deliver 
clean, dry fuel 


WARNER LEWIS COM PANY Clark Bros. Forms Latin Firm 


Clark Bros, Par 
formed r tly t 
porati 


Oleatr 


BOX 3096 TULSA OKLAHOMA 


Petroleum 
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Typical refinery beat exchanger tubed 
with ELECTRUNITE Pressure Tubes. 





--- another industry that stays on-stream 


with REPUBLIC ELECTRUNITE PRESSURE TUBES 


Run through a list of the scores of different 
petrochemicals ... count off the leading 
producers .. . you'll have lists that include 
hundreds of large installations and impor- 
tant users of Republic ELECTRUNITE Heat 
Exchanger, Condenser and Boiler Tubes. 

The ELECTRUNITE process assures users that 
Republic’s Pressure Tubes are top-quality 
inside and out . . . that tubes are uniform in 
wall thickness, roundness, and ductility. They 


A Gulf Publishing Company Publication 


are uniformly corrosion-resistant throughout 
the metal and full normalizing assures easier 
rolling-in properties in every length. 

Let us tell you more about these pressure 
tubes that bend right, roll-in tight, stand up 
better wherever carbon or stainless steel 
tubes are specified. 

REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION 
224 EAST i3ist STREET « CLEVELAND 8&8, OHIO 








There’s a KEMP DRYER 
for every Moisture Problem 


Dp 
a 





Y 3 BASIC DESIGNS 
AVAILABLE* 

ORIAD Dries air used to actu- 

ate tools instruments, 

etc., where drying requirements 

are moderate 


RADIATION COOLED Foramall 
or medium flow rates. Offer low 
operating cost with maximum 
efficiency 


valves, 


CONVECTION COOLED Pro- 
vide continuous drying capacity 
of air and gases at 
cost 


minimum 


*All of above in complete range of 
mazes with manual, semi-automatic 
or fully automatic operation 


hii MP 


OF BALTIMORE 











Dry air, gases, liquids to 
sub-zero dew points ... 
at minimum cost 


flexibility, economy 

four good reasons why Kemp 
Dynamic Dryers offer you the best solu- 
tion for any moisture problem. Kemp 
superiority of design and engineering 
know-how is your assurance of depend- 
able, low-cost performance whether you 
dry air, gases or liquids. Many Kemp 
users report drying to sub-zero dew 
points for as little as Me per mcf— 
including all charges for labor, capital 
investment and materials. In addition, 
Kemp guarantees operation of every 
unit to meet your specifications. 


Kemp Engineering Versatile 
Gas, electric or steam regeneration is 
standard equipment with every Kemp 
Dynamic Dryer with or without 
cooling units. Also, depending on your 
needs, you have a choice of manual, 
semi-automatic or fully automatic opera- 
tion. In every instance, Kemp will 
specify the proper dessiccant suitable for 
your operation. Chances are there is a 
standard Kemp design that is ideal for 
your plant and saves you money too. It 
costs you nothing to investigate. 


DYNAMIC DRYERS 


For technical information and facts on how Kemp 
Dryers can solve your moisture problems, 
write for Bulletin D-27 to: 

THE C. M. KEMP MFG. CO. 

405 &. Oliver St., Baltimore 2, Md. 


Quality, diversity, 





ice and warehouse facilities in 
America. Offices will be maintain 
Mexico City, Caracas, Venezt 
Buenos Aires, Argentina; Bog 
lombia; Lima, Peru, and Rio 


Brazil 


W. R. Daugherty Named Sales 
Manager of The OTM Company 
William Robert 


appointed sales manager of rh, 


Daugherty as been 
OTM 
Company, formerly 

known as O-T-M 

Supply Company 

Daugherty is 44 years 

old and was born in 

Pittsburgh, Pa. He re 

ceived a BA 
from Lafayette Col 
lege in 1928, 
gree trom Southwest 

ern University in 1930 

and an engineering de 

gree trom Carnegie 
Institute of Technol 

ogy in 1933. Before 
joining OTM, he was 
employed by the Fish ¢ 
pany He had previ usly I 
Indian Motorcycle Company, 
Evans and Associates, the Ameri 
Bantam Car Company and Ballard Au 
cratt 


aegree 


a law ce 


Daugherty 


Dittenhoefer Appointed Kaylo 
Chicago Division Sales Engineer 
Sam Q. Dittenhoefer has been named 
sales engineer in the Chicago office of 
the Kaylo Division 
of Owens-Illinois 
Glass Company. He 
will handle the sale 
of Kaylo heat insula 
tion and insulating 
roof tile in the Chi 
cago and Milwaukee 
areas. Dittenhoefet 
studied engineering 
at the University of 
Southern California 
and the University 
of California at Los 
Angeles. Before join 
ing the Kaylor divi 
sion, he was a sales 
engineer for the Fire Brick Supply Com 
Minneapolis, Minn., and prior 
sales promotion manager 


Mlucts of Do-All Incory 


Dittenhoeter 


pany t 
to that was 
for new prt 
rated 


National Tube Appoints Bacon 

Specialties Division Sales Head 
James P. Bacon has been apy 

manager of sales, tubing special 

vision, for National Tube (¢ 

l S. Steel subsidiary. Bacor 

was district representative in t 

specialties division of the 

New York. He started wit! 

Tube Company in 1939 in 

ing department and moves 

field in 1943. In 1948 he 

fice manager of the sal 


the Ellwood, Pa., Works 


Cooper, Tietz Named Inco 

Sales Department Managers 
Ransom Cooper, Jr., has been ay 

pointed manager of the Nic 

partment and H. D. Tietz manager of 

the Inco Nickel Alloys department of 

The International Nickel Company, Inc 


kel sales de 
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CONTROLLED 
HEAT INPUT 
EVERY WHERE 
ALONG THE 











HEAT RATES 
tow 


AVERAGE 


VERY HIGH 


HIGH 


Set Your 
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(Above) Selas Grod- 
jation Heater in- 
stalled at Phillips 
Petroleum Refinery 


(Left) Convection 
type hecter, with 
wide voriction in 
heating rates, small 
radiant surface in o 
large tube surface 
requirement, prob- 
ably tube overheot- 
ing, lorge pressure 
drops. 


HEATERS 


Now, petroleum engineers determine the ideal time- 
temperature curve for specific refining processes . . . and 
match it in production with Selas Gradiation Heaters. 


Selas Gradiation with precisely controlled, uniform radian 
heat input makes possible: 


e Flexibility in curve shaping 

e Precision controlled residence time 

e@ Positive rate-control of oil heating 

e Complete combustion with little or no excess ai? 


One refinery manager says: ‘“This radiant heat source pro? 
vides a high efficiency furnace that is easily installed . . « 
has low maintenance and fuel costs... gives smooth 
operation with high wind velocities . . . is capable of suc- 
cessfully processing a wide variety of charge stocks. This 
selective heat input to the radiant coils produces higher 
heat transfer rates than the conventional heaters... 
saves initial tube costs, reduces residence time, allows 
high vapor velocities and low pressure drop.” 
Selas Gradiation Heaters offer new horizons in refining 
.. whether small or large refinery, catalytic or thermal 
cracking. Let us send you more information. Write for 
new sixteen page booklet. 





FUEL 
CORPORATION OF AMERICA 


Heat Processing Engineers for Industry + Development - Design - Manvfactere 
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@ High test bronze body and bonnet; nickel-alloy 
disc and seat ring; high tensile, high torque rolled 
bronze stem—plus large, deep stuffing box easily 
repacked under pressure—these are the features 
which make R-PaC Bronze semi-plug and full-plug 
Globe and Angle Valves outwear ordinary valves. 
They’re fine for frequent or continuous throttling of 
steam, gas, oil, water. This type valve can be furn- 
ished in 200, 300 and 350 Ib. pressures. 

See your R-PaC distributor for information on 


the complete line of R-P&C valves or write nearest 
district office. 


R-PacC 
R-Pac VALVE DIVISION : se! Ives 


AMERICAN CHAIN & CAB 


Reading Pa. Atlanta, Baltimore, Boston. Chicago, Denver, 
Detroit, Houston, New York Philadeipmia, Pittsburgh, 
San Francisco, Bridgeport. Conn. 


Cooper and Tietz will function under 
Walter C. Kerrigan and L. R. Larson, 
who as general sales manager and assist- 
ant general sales manager, respectively, 
are responsible for both primary nickel 
and mill products sales of the company 
Cooper came to International Nickel in 
1929 and has been assistant sales man 
ager of the Nickel sales department tor 
several years. Tietz joined Inco in 1931 
as a salesman and in 1939 was appointed 
administrative assistant to the sales 
manager of the Inco Nickel Alloys de 
partment. He has been assistant to the 
manager of this department since 1941 


Crothers Appointed Manager 
Of General Controls Branch 


George Crothers has been named 
manager of the new Toronto, Canada, 
branch office of Gen- 
eral Controls Com- 
pany. He joined Gen- 
eral Controls in Jan- 
uary of this year and 
previously held posi- 
tions with Mall Tool, 

Ltd., Canadian Pro- 

pellers, Ltd., and the 

Ford Motor Com 

pany The new 

branch under Cro- 

thers supervision will 

elaborate the General 

Controls sales set-up 

in the Toronto area Crothers 

for handling sales, 

engineering and service on the com- 
pany’s line of automatic pressure, tem- 
perature, level and flow controls for do- 
mestic and industry us¢ 


Harold Krueger Appointed 
St. Louis Smelting Manager 

Harold A. Krueger has been ap 
pointed manager of the St. Louis 
Smelting and Refining Division of Na- 
tional Lead Company. Krueger, who 
has been production manager of the 
division since 1950, began his company 
career in 1942 as an engineer. He be 
came successively a mine foreman and 
general mine foreman, and in 1944 he 
was named assistant superintendent in 
charge of the Tri-State mines. He was 
appointed general superintendent of the 
Baxter Springs, Kan., operations in 
1948 and plant manager of the Tri 
State operations the following year 


Aluminum Company Appoints 
Stakel Advertising Manager 
Frederick C. Stakel has been named 
advertising manager  ftor Aluminum 
Company oft America Since 1947, 
Stakel has been manager of advertis 
ing and sales promotion for Brown 
Company of Berlin, New Hampshire 
Previously he was New York district 
manager for the Scott Paper Company 
Stakel is a graduate of Ohio State 
University and the New York Univer 
sity Graduate School of Business Ad- 
ministration. As a Naval officer in 
World War II, he saw service im var 
jous areas and attained the rank of 
Lieutenant Commander 


Airetool Company Announces 
Two New Sales Representatives 

The Airetool Manufacturing Company 
has announced two new appointments 
in its sales organization. Paul B. Soder 
berg, formerly associated with Leo Fin- 
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Starting a New Project? 











Refinery Catalog 
has complete data 
on equipment and 
services for the 


Refining Industry. [ummm 


Reach for your Refinery Catalog 
whenever you're planning a project. 


eee . 
—_ ae, Re Turn to the easy-to-use index and 


TALOG you'll find that most of the known 

REFINERY CAT manufacturers have data filed in this 

eee universal equipment buyers guide. The 

composite Catalog File ror aical industry 1952 edition carries catalog informa- 

"Srl ie tion on products and services offered 
by more than 300 manufacturers. 

No wonder Refinery Catalog is used 

as the preferred source of catalog in- 

formation among refiners the world 


over. Remember—look for it first in 
the Refinery Catalog. 


THE UNIVERSAL EQUIPMENT 
GUIDE FOR REFINERY BUYERS 


REFINERY CATALOG 


P. O. BOX 2608 © HOUSTON 1, TEXAS 
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Electrodes 


GAS 


Welding Rods | 


made by 
SAGE & 
7 


BURNING... 


stable even at lower heats 


SLAG... 


clean, easily removed 


COATING... 


resists cracking down to very short stubs 


SELECTION... 


complete line for welding 
every type of stainless 


Get in touch 
with your PAGE distributor 


_ ACR 
PAGE 


PAGE STEEL AND WIRE DIVISION Welding 
AMERICAN CHAIN & CABLE Electrodes 


AND 


Monessen, Pa. Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Rods 
Philadeipmia Portland San Francisco Bridgeport. Conn 


tel, manager of The Airetool Chicago 
sales office, has been named manager 
of the firm’s New Jersey office, replacing 
FE. K. Ingalls. James W. Kueker has 
been named to fill the post vacated by 
Soderberg in the Chicago sales office 


Allen Joins Wall Colmonoy As 


Eastern Seaboard Sales Head 

Anthony J. Allen has joined the Wall 
Colmonoy Corporation as Eastern sales 
manager with 
quarters mn 
York and 
charge 
the |} 
board 
of Boston Ur 
and Arm 
tute f Techn 

e has spent 
time since gradua 
tion as sales engineer 
and sales manager 
n the metal working 
ndustry Wall ¢ 
monoy states that 
Allen is thoroughly 
familiar 
both in its 


Homestead Valve Appoints 

Two New Vice Presidents 
Homestead Valve Manut 

Company has app« d Don 

vice president hat 

John W. I 

of engineering 

effective for all . y 

divisions, which include the valve plat 


the Hypressure Jenny steam cleaner 


plant, and the chemical compounding 
plant in Edgeworth, Pa 

Graduates of Carnegie Instit 
lechnology, both men have vorked 
their way up through the company’s 
organization; and have been a part 
the executive group during Homestead 
Valve Manufacturing Company's great 
est growth. Force made his start in the 
valve engineering department 26 years 
ago, while Krey joined the company 
1935 


G. V. Slottman Elected Vice 
President Of Air Reduction 

Directors of the Air Reduction Com 
pany, Inc. have elected George V. Slott 
man as a vice president. He has been the 
company’s director of research and engi 
neering since February, 1949, and will 
continue in charge of that activity. A 
native New Yorker, Slottman was grad 
uated from Massachusetts Institute of 
Technology in 1925. Two years later he 
received his Ph.D. from the University 
of Berlin. He joined Air Reduction Com- 
pany in 1934 and since that time has 
served as manager of the general tech 
nical sales department, technical assist 
ant to the vice president and director 
of research and engineering 


Babcock & Wilcox Process 
Equipment Manager Retires 

The retirement of A. R. McAllister, 
manager of the Process Equipment Di 
vision of The Babcock & Wilcox Com 
pany has been announced by the com 
pany. With the company for 32 years, 
McAllister requested release from his 
duties because of poor health. Born and 
educated in Glasgow, Scotland, he came 
to this country and joined B&W in 1916 
Soon after he went into the U. S. Army 
and served for almost two years during 
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Measure and Control 


Temperature Conductivity or pH 


Pressure Per Cent Oxygen" 


les 
Level Per Cent Combustib 


n or Position 


Flow Motio 


with STANDARDIZED 
Electronic Ins 


trumen ts 


FEATURES 


1. Sustained accuracy and stability insured by careful 
design and the use of the null balance principle. 

2. Trouble free service insured by sturdy Electronic 
Detector which replaces moving parts and delicate 
instrument suspensions. 

3. Comparison of related factors made easy by contin- 
vous records of as many as four factors on a single chart. 
4. Maintenance simplified by easy access to all parts 
and by exchangeable unit assemblies. 

5. Attractive control panels assured by identical 
styling of all recording instruments. 

6. Panel space saved by installing two controllers 
in one instrument. 

7. Choice of three controls—air, on-off electric, modu- 
lated electronic. 

8. Easy installation—no careful leveling or protection 


Standardized Bailey Electronic Instrument against vibration. — 
ee Ask for Bulletin 231 


BAILEY METER COMPANY (nrc fn 


1043 IVANHOE ROAD ° ° CLEVELAND 10, OHIO PRESSURE DENSITY 


Controls for Processing % Compusrietes RATIO 
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ay 


lenamene= 


inhibitor-sweetening 





Cuts costs — eliminates danger of contamination — 


saves time and equipment 


Tenamene 2 inhibitor-sweetening involves the use 
of this efficient Eastman gasoline additive both as 
a sweetening agent and as a gum inhibitor, and 
thereby makes possible the combining of two oper- 
ations in a single step. 

Tenamene 2 appears to act as an oxidation 
catalyst with regard to mercaptans. Its presence 
in sour gasoline enables refiners to convert mer- 
captans to disulfides merely by adding 10-20° 
Baume caustic and bubbling air through such gaso- 
line at slightly elevated temperatures. 

The Tenamene 2 itself is not reacted upon and 

thus remains in the gasoline after the sweetening 
process to provide effective protection against the 
formation of gums. 
WHEN TO USE: If you are depending upon a 
solutizer process and have trouble in economically 
obtaining “Doctor” sweet gasoline, we recommend 
that Tenamene 2 inhibitor-sweetening be investi- 
gated as an adjunct to your present process. When 
Tenamene 2 inhibitor-sweetening and solutizer 
sweetening are combined, a considerable reduction 
in heat costs and a saving in time and equipment 
can frequently be realized, due to the decrease 
in recycling necessary in the solutizer units. The 
small amount of disulfides remaining in the gasoline 
after this combination treatment does not seriously 
affect tetraethyl lead susceptibility. 


Where oxidation processes such as Copper 

sweetening or Doctor sweetening are used, we 
recommend that Tenamene 2 inhibitor-sweetening 
be considered as a replacement. While this process 
is also one of oxidation, it not only eliminates the 
dangers of copper or free sulfur contamination, 
but also eliminates the costly regeneration of the 
treating agents. 
HOW TO SWEETEN WITH TENAMENE 2: Sour 
gasoline is first freed of hydrogen sulfide, organic 
acids and the more reactive mercaptans by a 
conventional caustic wash. 4 to 26 pounds of 
Tenamene 2 per 1,000 bbls. of gasoline are then 
added along with approximately 10 volume per- 
cent of 10° to 20° Baume caustic and air or 
oxygen. The resulting mix is thoroughly agitated 
and piped to a settler. The effluent from the 
settler is handled in the same manner as the 
effluent from conventional sweetening units, except 
that no more inhibitor is required. 

Whatever your present sweetening process, it 
will pay to investigate Tenamene 2 inhibitor- 
sweetening. The staff of our gasoline laboratories 
will be pleased to work with you in determining 
how this process can be most effectively used in 
your refinery. Contact your local representative or 
write to Tennessee Eastman Company, Division of 
Eastman Kodak Company, Kingsport, Tennessee. 


TO MAMAN tasrun csoine wore 


SALES REPRESENTATIVES: New York—260 Madison Ave.; Framingham, Mass.—7 Hollis St.; 
Cleveland —Terminal Tower Bidg.; Chicago—360 N. Michigan Ave.; St. Lovis—Continental Bidg.; 
Houston—412 Main St. West Coast: Wilson Meyer Co., Son Francisco—333 Montgomery St.; 
los Angeles—4800 District Bivd.; Portland—520 S. W. Sixth Ave.; Seattle—821 Second Ave. 
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War I. In 1919 he returned to 
ymmpany at Barberton, Ohio, where 
the machine and drum 

in the estimating depart 

spent several years with 

ndry at the Beaver Falls, 

b min foreman ot the 

1931 he joined the Process 
Division at the Barbeton 
nanager in 1932, 
| his retire 


his post until 


vas made 


L. N. Burke Named Pipebending’s 
Houston Sales Representative 
appointment of L. N. Burke as 


tative has been 


Thompson Named Lunkenheimer 
Industrial Relations Director 


ussociate d r of 


Parke, Davis 


Thompson 


een 
| personnel manager at Fair 
nd Frank Reilly has been made 


ployment 


Southwestern Petroleum Elevates 
Three Executives in Election 


uthwestern Petroleum Company of 
rth has elevated three top exec 
naming J. F. Canning president 
resident since 1941, J. W. Shu 
was cted executive vice 
succeed Canning. Orville H 
] act as sales 

esident 
founding 


mtimmue as 


Goldsby Directs Export Division 
For Chicago Bridge and Iron 

Fred L. Goldsby has succeeded W. D 
Robinson, retired, as head of the Chi 
cago Bridge and Iron Company's Export 
Department located in New York. A 


member of the organization since 1927, 


QUICK CHANGE ARTIST... 


for transfer lines, terminal installations, 
manitelding, scraper box and jumper assemblies 


hing from a blanking union to regular union is @ simple, 
easy job with the WECO FIG. 208 Union. There are only two parts 
te remove . . . the wing nut and plug. Reversing the 
is just as easy and simple. 
The Fig. 208 has less weight . . . less bulk . . . is easier 
All parts are interchangeable. The plug and male sub 


“O” ring to protect the metal to metal seal against coreathen end 
abrasion. 

The WECO Fig. 208 has threaded ends . . . the Fig. 209 ficeeuds 
bored for welding. Available in 3”, 4”, 6”, 8” and 10” sizes. 
Ask your WECO Representative for details about the wide range 
of applications of the Fig. 208 Union. 


WECO FIG. 208 BLANKING UNION 


add greatly to the effici- 
ency of this terminal in- 
stallation. 


SOLD EXCLUSIVELY THROUGH 
SUPPLY STORES 


Its Wise to Standardé 
WELL EQUIPMENT MFG. 
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New Managers, Chief Chemist 


~ 


Named At Sonneborn Plant 


MORE PLANT—Berkman Instruments, Inc., recently added another building to the 13 it alreadv 
occupies in the South Pasadena and Pasadena areas in California. The newest plant, a modern 
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JILVW-ONIUdS JHL 
\ 
\ 


\ 


t 
\ 


\ 


Simplifies 


all loading 


problems 


BECAUSE IT HAS GREAT SUNIL AG 


m its improved hydraulic and cam desig Simple ' 


operation, compact and sturdy, with a sliding sleeve that 
semi-vertical 


rack 


may be returned to vertical or position to 


permit loading from either side of the 


A swing joint allows the Ot eC) ae 


thon when mot im use 
sutomatically 


No. 4150-4 SPRING-MATIEC 


when raised to horizontal position 


returns upright 


ind incorporates other 


features of advantage to insure trouble-free operation 


Interchangeable with weight attachments when specified 


Write NOW 


for detailed description 


OIL EQUIPMENT MANUFACTURING CO. 


3100 VERMONT AVE., LOUISVILLE, KY., 
Canadian Affiliate: Empire Brass Miz. Ce, Lid, Londen, Ontario 


MODEL 450-4 
SIZES: 3” and 4” 








glass and fieldstone unit similar to others in 
the Beckman group, will house the Personnel 
departments as well as a new Special Products 
division in which engineering and production 
facilities are centralized for the development of 
new types of instruments to meet special needs 


Matthews, Jeydel, Curry Wiech 
Join Celanese Chemical Division 
Ihe Chemical Divis i 

Corporatior if America as 
at LD. Matthews has 
rganic Chemical Department 
representative Alan K. Jevd 
chael J. Curry have joine 
Development department as pr 
velopment engineers 
as a technical serv 
thews, a graduate 
f Technology, was 
New Jersey Bell Telepl 
leydel, who received a 
Rensselaer Polytecl 
M.S. fron Massacl 


Technology, was 


trom 
and a 
tute of 
Pennsylvania Salt Manuf: 
pany. Curry was an assist 
at the College of St. TI 
Minn., from 1948 to 1950 ; 
was with American Cyanami 
Wiech, a graduate of Harv 
was previously associated 
Steel Company of An 
Nairn Inc., and Heyden ( 
poration 


erica 


B&W Metallurgist Named to AP! 
Interim Committee Advising PAD 
John J. B. Rutherford, metall 
Tubular Products } 

cock & Wilcox Company 
appointed a member of the Interi 
Alloy Steel 


Institute 


Divisior 


visory Commiuttee 
American Petr 
F. M. Porter 
stated that its 
adequate cons 
problems incid 
Stitution ane 


leun 
president 


steels as n 

ages of al ys 
committee, an exper 
and familiar witl 
dustry, ts t ‘ 


Petroleum Administr 


De Laval Appoints Canadian 
Agents for British Columbia 

The De Laval Steam Turbine Com 
pany has announced the appointment 
* Vancouver Engineering Works. Ltd 
as their excl representative in Brit 
ish ¢ Vancouver En 


gineering has been established in Britis! 


usive 


olumbia, Canada 
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THINKING OF 2% TO 4-INCH TOOLS? 


Heres a Great Team/ 
41-E THREADER 
104 CUTTER 


For hand or power use 


BEAVE 


Beaver No. 104 Geared Squcre 
end Knife Cutter cuts off square 
and clean without burr. Knives 
feed automatically — with safety 
guide ahead of cutting edge to 
prevent knife breakage. The No 
104 is ideal for cutting, grooving 
or beveling pipe. Fumished com- 
plete with operating ratchet. 

Beaver No. 41-E Geared Threader 
is fully adjustable for undersize 
and oversize threads of uniform 
length. Threads all size¢, 2%” to 
4”, with one set of dies! Fully- 
enclosed gear case! Furnished 
complete with operating ratchet 


BEAVER PIPE TOOLS, INC. 
252-300 DANA AVE 


WARREN, OHIO -. U.S.A. 
“50 Years of Friendly Service” No. 4SI-E 





Another SUPERIOR Job 


Built to specification—here’s a 10-million 
cubic foot complete portable Skid Mounted 
Gasoline Plant. Further engineering proof of 
SUPERIOR skill. 


—AP!I-ASME AND ASME CODE— 
CERTIFIED BY NATIONAL BOARD 





For information or estimates call us at 3-4395 


ERIOR MANUFACTURING COMPANY 


aAma®RttLEL @, t 


> 
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Tempilstiks’ 


The amazing CRAYONS 
that tell temperatures 


For heat-dependent operations, control 

temperatures with TEMPILSTIKS . Simplic- 

ity, accuracy, and economy have made it’s this 
them standard equipment in th ds - z 

of industrial plants. Available for 56 f SIMPLE 
different temperatures from 113° to f 

2000 F—one for every temperature / I. 
commonly specified for welding, 

flame cutting, tempering, 
forging, casting, molding, 
ae, straightening, pee, PH 
and scores of other heating . - yj 
operations. Eliminate guess- 2. en /Z 
work. Order today Mark your yo 


workpiece with it 
gives up to 
2000 3. 
readings 
When mark melts, 


fied temperature 
ALSO AVAILABLE IN way  « 
UQUID OR PELLETS hes been reached. 


BIG THREE 


WELDING EQUIPMENT CO. 
TT PSEEL FORT WORTH, TEXAS 





Select Tempilstik” for 
working temperature 











Chemical Refining of Petroleum 


By VLADIMIR A. KALICHEVSKY 
Research and Development Laboratories, Socony-Vacuum Corpn. 
author of ‘Modern Methods of Refining Lubricating Oils’ 


and BERT ALLEN STAGNER, Ph.D. 
Consulting and Research Chemist; 

Member, Americon Institute of Chemical Engineers; 
Formerly: Supervisor Chemical Research, Union Oil ~~ 
Californie; Research Fellow, Mellon Institute of Industrial Research 

American Chemical Society Monograph, No. 63 

Second Edition, Revised and Enlarged 
development of petroleum technolog has 
revision of the original volume published in 
The newest practice regard to treatment with sulfuric 
d, tetraethyl lead, octane rating, etc., is described in 
l. The present emphasis on all phases of this vitally 
tant subject makes this book a particularly timely one 
specially since the petroleum problem today is rather one 
of refining capacity than of crude production. For this reason 
technical improvements are of the utmost importance for the 
pressing problems of national defense 


CHAPTERS 


Prefaces Refining with Sol 
Cc iti D i and a 





P of Petrol id 
Treatment with Sulfuric Acid Inhibi heric Oxi- 
Sulfuric Acid Sludge and Hy- dation of Petroleum Prod- 
drogen Sulfide: Recovery ucts. =oqene 
end Manufacture of Sul- Gums and Cracked Petroleum 
furic Acid Set p products 
wi 











Lobei " 


sed Similar Olle. “Additionel 


s ing i Elimi- ts 
nation of Elemental Sulfur. ny List of United 
and Reduction of Total Sul- tates Patents on Petroleum 
fur in —_ Distillates fining 

Chemical Refining of Petro- Appendix. Special Tables 
leum Patent. Author. Subject 

Refining by Ad i Indices 


550 PAGES. ILLUSTHATED. PRICE—$8.25 
“Prices subject to change without notice” 


SEND ORDERS TO 


THE GULF PUBLISHING COMPANY 
P.O. BOX 2608 HOUSTON, TEXAS 























W-K-M 
VALVES 


FOR THE 


> w-r-m PROPANE VALVES 


e The success of these efficient valves 
in propane service is proof of the 
superiority of the W-K-M basic design. 
To this sound design, W-K-M engineers 
added a teflon safety seal to produce 
the positive-shutoff W-K-M Propane 
Valve. Even if fire strikes, this valve 
will seal 100%, for if the teflon seal 
should burn out, the conventional 
steel-to-steel seal remains to prevent 
leakage 

W-K-M Valves for process service 
utilize the proved W-K-M expanding 
gate design, which provides a smooth 
bore right through the valve. Only in 
W-K-M Valves ore the gates activated 
by the Leverlock Com construction 
which guarantees years of positive 
operation at any temperature or pres- 
sure within the range of the valve 

W-K-M Process Valves are in service 
n fluid catalytic cracking units, pro- 
pane de-asphalting units, vapor re- 
covery units, hydroforming units and 
refinery fuel systems 

Write for Bulletin #698 for 
complete data concerning W-K-M 
Process Valves. 


W-K-M COMPANY 
P.O. BOX 2117 HOUSTON 1, TEXAS 
727 W. Seventh Street, Los Angeles, Colif 

EXPORT OFFICE 
30 Rockefeller Plora, New York. N Y 


Colombia for the past 22 years, and is 
well known in all of western Canada 
for engineering and manufacturing abil- 
They will handle products of De 
Laval Steam Turbine Company, includ 
il pumps, centrifugal blow 
er and compressors, turbines, 
le Laval IM© rotary pumps, speed re 
lucers and flexible couplings. Specialized 
jects and marine equip 
handled by the 
Trenton 


entrifug 


steam 


engineering pre 
ent will « ntinue to be 


De Laval organization m 


Shell Chemical Corporation 

Names Keel Advertising Manager 
M. H. Keel has been appointed mana 

t f a newly tormed advertising de 


partment im Shell 
Chemical (¢ rpor 
thor I nim Letl 
briduac Alberta. Car 


i 


Keel 


rtili ers ba ! 

s and plastics 
les SIX years of 
experience im the 

helds and 


and publicity 


Instrument Sales To Represent 
Conoflow In Pacific Northwest 


Instrument Sales 


been apy nted 


Corporation has 
represent Conoflow 
the Pacific Northwest 
Washington, Oregon and 
with Conoflow pneu 
1 equipment. The principals 
on are Ray H. Branom, 

| Eugene Leeland 


Glass Engineering Opens 
New Los Angeles Branch 
Glass Engineering Laboratories has 
h location in Los Angeles 
ision of Robert Davis 
1 will distribute Glenlab 
apparatus and Corning 
piping and will maintain 
Tt 


it ; } 
ping anda 


iss 3 


accessories 


Stephen May Represents Warren 
Pumps In Atlanta Territory 
Warrer Pump | 


€ appomtment of Ste 


stean mpany Inc., 
Atlanta sales agent 
Georgia Institute 


me Trhttin 


Jefferson Chemical Names 
Bohle Assistant Manager 


} H. | ¢ as been apy 
t ti awer, sales departmer 
1 Compatr Inc 
the activities 
1 


| research division 
sales department 


has been ay 


AT NO 
EXTRA COST 


100% Serrated Safety 
Grating by A. O. Smith 


A. ©. Smith 100% serrated safety floor 
costs no more than a plain surface floor. 
You get premium quality with positive 
safety protection—aft mo premium in 
price! 


100% non-slip surface is assured when 
you use A. O. Smith Safety Grating. All 

ating bars and cross bars are fully 
serrated. 


Ask your purchasing agent, design 
engineer or safety director to get full 
details on this grating that assures 
maximum safety in any application. 


Floor grating © Stair treads 


Cetwalks @ Trenching @ Manways 
Running boards 


AO.Smith 


Safety Grating ond Stair Treads 
District Offices: Chicago 4+ Delles 2 
Heuston 2 + Los Angeles 22 « New York 17 
Pittsburgh 19 + Tulsa 3 


CERTAIN TERRITORIES STILL 
AVAILABLE TO DISTRIBUTORS 





A. ©. Smith Corporetion 
Grating Division, Dept. PR-652 
kee 1, Wi . 





Without obligation send me com- 
plete information on your Safety 
Grating 
Name 
Firm 
Address 
City Zone State 


I am interested in a Distributorship 
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creen Making 


looks mighty simple 


ee | 
*@eeeeeeeeeeee 


Screen Making —is simply a 

matter of making the right 

kind of openings of the right 

shape in the right arrange- 

ment in the right metal to fit 
into the well in the right manner so that the right amount of water 
can enter the pump bowl area with a minimum amount of resistance 
while holding back the sand formation. Outside of those details, 
the job is quite simple. 

And the right kind of screen in a well is about as important as 
is the right kind of motor in an airplane. Fifty years ago, Layne 
bucked the screen problem and came up with something that hasn't 
been matched by any other manufacturer. 

If Layne builds your water supply units and if sand screen is 
necessary, your job will have the famous Layne horizontally slotted 
screen. This means that your well will have a longer life, produce 
more water and operate on a lower cost than is possible with ordi- 
nary conventional screens. 

For further information about water wells and complete water 
supply installations with Layne sand screens, address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn, 


WATER WELLS 
VERTICAL TURBINE PUMPS 
WATER TREATMENT 
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C-R EVACTORS 











MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns, Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastalloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plasties including Teflon and other synthetic 
materials are used for making complete Evactors. 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS * STEAM JET EVACTORS * CONDENSING EQUIPMENT 


243 





: 


2 


ess. = 8 
eseseeupaeaeeeeeees 
Fast, Low Cost 
@ Gunning of Premixed Castable 
Refractories, Insulating and High 
Temperature Concrete, Sand and 

Cement Concrete. 
@ Wet and Dry Sandblasting. 
BONDACTOR offers refineries an 
opportunity to save time and money 
to do a better, faster job wher- 
ever ait application or gunning of 
cementitious materials is needed 


And Bondactor pays for itself 
in savings! 


| 
| 
: 


Here’s How the Industry 


Uses BONDACT 
PROCESS EQUIPMENT 


@ Gunning of castable refractories in 
catalytic regenerator linings, steam 
generators, stack linings, breeching 
linings, flue ! 

@ Fireproofing of pipe lines, saddles, beams 

@ Acid-proofing of concrete and ditch linings 

@ Steel tank lining and exterior insulation 

@ Insulating of steel buildings and 


nings, stills and furnaces 


construction of insulated curtain walls 
@ Repair and maintenance of existing 
structures 


@ Many new construction techniques 


Now Auailakle to fit your needs 


Model « 1000-S requires 100 CFM at90p.s.i 
Model # 1000-L requires 200 CFM at 90 p.s.i 
Both units can be operated from either 
plant air or portable air compressors. 


Gor Free Catalog, Write 


* 

* AIR PLACEMENT = 
"= EQUIPMENT COMPANY = 
. 1013 West 24th St., Kansas City 8, Mo *. 
®egeaeaeaeaeeaeeeaeeeeaeeaeaeas 
Sseseeeeueeeeeaenaeaan 
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MAINTENANCE, =. 
CONSTRUCTION “= 


ment manager it 
ned market 


research 
nt 


livisions of t 
e had previ 


arch manager 


H. M. Mcintosh Made Votator 
Division District Manager 
Hewitt M. McIntosh | 


Mcintosh 


Bunn, Cartledge Appointed 
Carbide Division Presidents 


H S 


Ralph Werley Joins Sales 


Department at Jefferson 
Ra Werle ir} 


Chemicals Firm To Relocate 
‘ Chen 7 


-— @ S s 


i 


Girdler Sets Up Canadian Office 


BUY LESS 


...the best 
costs so little 


CM HOISTS AND PULLERS 
are ruggedly constructed 
to give you years of trouble 

Mad free service. Yet they ore 
Ter unusually light...easy to 
k Jhandle because they ore 
j constructed of the strongest 
Z / alloys of steel and alumi- 
num Equipped with famous 
Herc-Alloy flexible, welded 
alloy steel chain 
@ Capacities from % to 
10 ton. 
@ 1-ton model weighs 
only 35 pounds. 
@ 96% efficient—easy to 
operate 
@ Lifetime lubricated. 


@ Capacities &, 1%, 
3 and 6 ton. 


@ \-ton model 
weighs only 13 Ibs. 

@ Lifts or pulls at 
ony angle. 

@ Lifetime lubricoted. 


Write for catalog 
ond nome of your 
neorest CM decler 


CHISHOLM -MOORE 


HOIST 
CORPORATION 
ccwens OFFICES AND FACTORIES 


SALES OFFICES 
s 


TOMAWANDA WY 
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* Los Angeles 
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NEW FRACTIONATING TOWER 
One (1) New fractionating tower, 5 0” 
LD. x 89 6” overall height x 1%” plate 
Thirty-four (34) bubble trays, ten (10 
18”-3002 manways. Stress relieved and 
built im accordance with API-ASME 
Code for 350 PSI working pressure. Lo 
cated Watt Metal and Boiler Works 








ROCK ISLAND 
OIL & REFINING CO., INC. 
321 West Douglas Wichita, Kansas 
Phone 674 RATES: Regular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge. 
Display ads, set in suitably larger type with ruled border, $10 per column inch 
Al! classified ads payable in advance. Ten percent discount for two or more insertions of same 
copy in consecutive issues. COPY DEADLINE: 25th of month preceding date of issue; Send 
Sapdes Elected To Board copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston, 
( Snyder Ir., president an chi Texas . 

executive officer of the Blaw-Kr * - * * * * * * * * * * * t 7 


pany, has been elected to the 

















the boare d HELP WANTED 











Chemical Engineer 


Petro-Chemical Plant desires young Engineer 


for HEAT EXCHANGERS? 


. interested in development program of water treatment and industrial waste disposal 
By 

a 

% my Salary commensurate with background. Send outline of training, education, and personal 


= ; including boiler plant, cooling water, biological digestion pilot plants for effluent 


data to Personne! Superintendent, Celanese Corporation of America, Box 148, Bishop, 
Texas 








ds , Services and Capital Desired 
Individual with capital seeks thor OPPORTUNITIES FOR 


rush ly experier ed and reliable asse 


pes CHICAGO-WILCOX eae corse “22 | | TECHNICAL REFINERY 
Of PROMPT DELIVERY PERSONNEL 


Here is a dependable source for 
gaskets for heat exchangers. These 


gaskets can be made in any size Graduate Chemical 
or shape as needed—cut from solid 
Engineers and LARGE INTERNATIONAL OIL 


metal, sheet-packing; also double 


jacket type. . 
Send specifications, bive prints or tem- Chemists Cer 
plates, for quotation anda prompt-deliv- 
ery schedule for normal stocking orders. For positions in Refinery Research and Entertaining applications of 
Development department, located in graduate chemical, mechanical, 
CHICAGO-WItCOX MFG. CO. Tulsa. State qualifications and salary structural and electrical engi- 
7703 Avalon Avenue, Chicago 19, Ii! expected. Write Personnel Department, neers for refinery engineering 
sees: Sees P. O. Box 381, Tulsa, Oklahoma assignments at home and abroad. 


Sap ye Engineers with refinery experi- 
€ PROCHSS ENGINEER. A targe midwesten ence and also recent graduates 
“GUNITE” CONCRETE cautmdenmiam Ear deceeniaie Go cna will be considered. 
or a graduate engineer ha ) eat Ex 
(Since 1915) changer i ne gn experience. Write Box 115-R, c/o Petroleum Refin- 

LININGS FOR er, P. O. Box 2608, Houston, 
ouvees vowsns aS « SETTLERS « STILLS « SEP SITUATION WANTED Texas. 

NCA 




















for 


























® AVAILABLE FOR OR G EMPLOY 


D PI on 
CHES, DRAIN 
MENT (her al « neer wit ar of 
CANALS | REPAIRING, DISINTEGRATED CON- pestic aod foovig retineey, enpesearing, Os GLASSES & GASKETS 





See our catalog in Sweet's 


GUNITE CONCRETE & CONST. CO. 
1301 Woodswether Rood, Kensas City 6, Mo 
DISTRICT BRANCH OFFICES 


Paul 8B. Watts, 228 N. La Salle St., Chicago |, if! 
ALL SIZES TO FIT YOUR GAGES & VALVES 
Rw Co., 2036 @ A S., Min- 
Beapolis 5. Minn; eacaiased » ERNST WATER COLUMN & GAGE CO. 
8 _" tome Ce., ‘6625 Delmar Bivd., St. Louis 5 R -—Three (3) s¢ - . oor Send for Catalog, LIVINGSTON, WN. J. 
Ole K. Olsen Co., 623 Perdido St., New Orieans, La pmeangges <Pringgy hat aay ttn wei 
Philip D. Barnard, 2036 Addison, Houston 5, Tex yp ~ ne tela sat yy 
Western Steel Prod. Co., 1735 W. 13th Ave. Denver ee os - = ~ a p erection Petroleum Refiner 


Classifieds Do the Job 
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The new pot lines ot the Jones Mills plant of the Reynolds Metals 
Company add greatly to our country’s supplies of aluminum. Note the 
tremendous copper bus bors required to feed electricity into the 
“pots” from which oluminum ingots ore poured. Thus Revere par- 
ticipotes in the government-inspired increase in aluminum production 


It takes a lot of 


REVERE COPPER BUS BAR 


@ The Government has directed Revere to produce mil- 
lions of pounds of copper bus bar for the new aluminum 
plants being put into operation in order to increase the 
output of this light metal that is so essential to defense. 
Copper is the ideal metal to carry the heavy currents re- 
quired for the “pots’’ that produce aluminum from the 
ore. Thus aluminum and copper are intimately linked 
together. Aluminum is used in planes, ships, weapons, 
missiles, ammunition, and in many other defense appli- 
cations. Copper, best of all the commercial metals in 
electrical conductivity, likewise has many vital tasks to per- 
form for our armed forces, afloat, ashore, and in the air. 

Revere is glad that its large capacity for the production 
of bus bar is so valuable in these times; in our long history 
of over 150 years of service we have always given every- 


+ 7QO5? 
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thing possible in times of our country’s need. However, 
we are regretful that today’s government requirements 
materially limit our ability to fill civilian orders. We look 
ahead, eagerly and hopefully, to the time when the pres- 
ent urgent demands are met to such an extent that orders 


for bus bar and other Revere products can be filled more 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md; Chicago and Clinton, Ul; Detroit, Mich. 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y. 
Sales Offices im Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Corrosion, vibration, abrasion. These are the big headaches of 
° the cooling tower fan operator. And these are the problems 
° Hartzell engineers consider when they design cooling tower 
° fans. The exclusive Hartzite plastic blade makes this fan prac- 
y tically impervious to acid and alkali corrosion and weathering; 
° it greatly reduces the possibility of vibration damage. A plastic 
4 reinforcement at the base of each blade prevents concentration 
yA of flexing at the shank. And the rugged Hartzell hub packs tre- 
= mendous strength—far beyond any calculable needs. 

° 

4 Sizes that range from 10 feet to 22 feet in diameter give 
> the cooling tower operator the opportunity to select exactly the 
° 

. 


right type of fan for his installation. If you are in doubt as to 
° 

° 

° 

° 





the type of fan to use—call your Hartzell field engineer for the 
answer. Regardless of your location, there's one near you. 
4 Or, if you desire more information, write for the newly revised 
» > bulletin 1503 which gives the details about Hartzell cooling 
2. tower fans. 


x 


Blade and hub 


construction used 


. 
. 
7 
+ 
© on the 14 to 22 
° 
® foot models. 
° 
. 
. 
. 


SOSSHSSSSHSSSSHSHSHSSSHSHSHSSESEESSHESESESESESE 
Blade and hub 

construction used 

on the 10 to 13 


foot models. 


MME CLIP AND MAIL THIS COUPON NOW FOR INFORMATION Sy 
HART ZELL PROPELLER FAN CO. 


Compony 
Div. of Castle Hills Corp ws 
Street & No 
PIQUA DEPT. R OHIO 


City & Stote 
PROPELLER-TYPE FANS AND BLOWERS * ROOF VENTILATORS * UNIT HEATERS * ENGINEERING OFFICES IN PRINCIPAL CITIES 
248 
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@ We're fabricating 
hemispherical heads for 


GE BAL pressure vessels — both 
" BARRA ends simultaneously, 


forming a huge steel 









ball for precision match, 






then dissecting them by 






cutting spot welds—Just 






\ another step in Wyatt's 
quality. 
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STEEL PLATE 
FABRICATORS 
AND ERECTORS 
SINCE 1913 





PLATE 807 (Swivel) ACC J RATE 


Ninety Decree Tank 


Car Reducer Coupling ~ NG 

=o | ARES 

and 5x4 in m1 
2k CONNECTIO! 


(Swivel) Forty-five 
Degree Tonk Cor 
Reduce” Coupling 
with male outlet 
threod—5x2, 5x 
2%, 5x3 and 
5x4 in 


@ McDonald Tank Car Reducer 
Couplings are designed for serv- 


ice, and built accordingly. We 
PLATE 917 (Swivel) 


Forty-five Degree Tonk make them of high-grade bronze. 
Cor Reducer Coupling 


- a We provide them with accurate, 
end Sadie clean-cut threads to assure 
tight connections. And we 
include with them a forged steel 


spanner wrench for quick appli- 


cation. Maybe that is why 
McDonald Tank Car Reducer 


Couplings have just about 


PLATE 808 (Straight! 
Straight, Solid Type Tank 


Red Coupling : > 
pe ag wm become standard in the field. 


5x4 in 
A. Y. MSDONALD MFG. CO. 
“The Home of the Swing Joint” 
DUBUQUE, IOWA 


PLATE 809 Forged There's a McDonald Branch or 
ieee Sa Distributor Near You 

for use with McDonald 

car couplings 





